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SHUTTLE FLIGHT DATA
This section of the report is a listing of Shuttle data gathered during the
mission evaluation process and is presented chronologically.
Changes to the report for this revision include an update of all relevant
sections to include flight data from STS-1 through STS-50, and STS-52 through
STS-56.
With the loss of the Orbiter 0V-099, three Orbiters were left in the Space
Shuttle operational fleet. However, manufacture of OV-105 was completed in
1991 and this returned the fleet to four Orbiters. The Orbiters are referred to
in this document by their respective end item designation; e.g. 0V-099, OV-102,
0V-103, OV-104, or OV-105. These Orbiters have also been christened with names
of historical vessels of exploration and these are included herein for
reference:
0V-099 Challenger
OV-102 Columbia
or-103 Discovery
OV-104 Atlantis
0V-105 Endeavour
Significant contributions were made by organizations at JSC, KSC, MSFC, Lockheed
Engineering and Sciences Company, and Rockwell International Corporation as
noted in listing of data sources.
This report viii be updated and published periodically, usually on a quarterly
basis. _'here refinements to previously published data are available, such data
refinements will be included. Comments concerning accuracy, format, contents,
deletions or additions are solicited and should be provided to D. V. Camp,
JSC/VF, telephone 713-483-3317, facsim_ 713-483-2080.
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c_m0o 1_Y
LXt_, T.B
20,823 -0-
I
RISSXOIISlIQUmlCI: 1 J ST$-I
I
(GetA_ Sp*cial):
BSTtmlmOCM_O
1riGid, LB None
10,823
ATTI_HED PLB PkYLON_S:
1. Passive Sanplo Array
2. I]'Z (Do_olo_mamt Plight InstrumoQtstion) Pallet,
9,290 lb.
3. JI_[P (Jwrodlm_Lic Coef£iciont Ideatification
O_EW CONPARTPEHT PlkYIJ0_D:
NOM
SRKCZAL P&YI_d_D NZSSX(N8 EITS:
Note: Ills NOT PLOm
08B_OV-102
CNEOH
a41ieo IfZ_lT
LZPT--OFF, L8
up/L
_GRT, LB
!
;_q_l Si0_ICX: 2 [ S'TS-2
I
(G.tau_ Special ) :
_ CJ41Eo
MEIGIT, LB
18,7T8 --0- 18,TTS
_lrL__afKZPalT_ddJ:
a_554C_D 1_8 Pal"i_d_:
I. OFT (Orbital Flight Test) Pallet:
e. NMPS (NJasutems_t of Air Pollutim from
Satellite )
b. SMH8 (_tle Nultispoctral In_rerod
Imdi_moter )
c. SIR (Shuttle Znmgiz_g Radar)
d. riLE (rmitur_ Idmmti£icatiom am/ Locaticm
l_porinamt }
0. OCZ (ocean color I_perimmt)
2. i_I (Dovolotma_t Flight Znstr_e_tation) Pallet
12,084 Ib
3. _ (Aoruipnmic Co._icieK Idtetificatioe
4. N (Zidixdlnirunil_ OemtembetionN0eitor)
5. G6TA-1 (ot_i¢oo_ Sp_co_sdYorce_trial
_licatian) 5,395 "%
No_
C]eM C_l_m PAYLOAD:
SPS_J46 PAYI_ND I,C_qSZ(I KZT'S:
1. nNS (Imnte Nnnipulator Stmteml S/g 201
1-27
Ck_GO N
CAMGO WEIGHT
AT LIFT-OFF, L_
_PLOYED P/L
MEICdfT, LB
22,710 344*
1
NXSSXCm Sl_QLqg_lt: 3 _ ST5-3
I
(c_ta_y Six_isl):
BETtmm_CaRGO
_IGHY, LB VerificatXon Canister
22,710
DEPLOYABLE PkII,DAI_:
Plasma I_a_mostic Packago
Degloyod and ilotriev_d _.= 344 Ib
(See ;8G soctioa}
ATTACI_ED PL8 P_:
1. 0S5 (Office of Space Scieoce)-X Pallet (8,740 lb)
a. Plant Lignification Expmrimnt
b. Plas=_ Dia_mostic Packa_*
c. Vehicle dharginq and 1_tontial
d. Since _huttl@ IndUced Atmosphere
e. Thorax Canister
f. Solar Flare X-ray Polar/meter
g. Solar Ultraviolet and Spectral lrradimnco
_itor
h. Contaninaticm Mnmitor 1_-kago
i. Foil Pticroabrasioa Package
2. -c'x (_I_ Flight InstnmsatatLon) Pallet,
11,04; Ib
3. _ (_rodlmlmic Coefficient Xdultificstion
_), 448 Ib
_ms _1o_Nt_ort_d
08BI_Nm OV-102
CREW COf_ P_:
I. _ (Noe_dispersa Latex J_actor)
2. BY (Heflex Biotngi_rinq Test)
Slq_'/AL P/frieND MISSION KITS:
1. mS (Memoto Nsnii_lmtor _tm) S/ll 201
OdWO _lS@dff
OdmO NBZGHT _Kln._YKD P/L
AT LZI_-Gt_, LB NEXGMT, LB
11,644 816
m_ll SerBIa3:
J _ edge
t_/GRT, LB
,, 11,644
(Induced Bnvirmmsmt Co_taminationltxtitor)
d_1oy.d/re_ortb.d _y ram.
Degloyod _ndnotrievodWt. = 816 lb
(_itMS section)
_'TACH_ PLB pj_vl_hf_:
(_vol_t Flight Znstrumo_tation) Pellet,
9,900 lb
DOD82-1
4 S_S-4
i_mmy Special):
1. Utah State University
a. Drosophilia Nolanogaster (fruit fly}
Grouth I_por imemt
b. _t_m (nrino s_risp) Grovth Ibq_rinmt
c. Suz_acm TmsBims l_perim_ts
d. Camposite Curing I_porinsnt
o. _ Conductivity Exporimnt
f. Nicrogravity Soldering txperime_t
g. BOOt Grc_th of Lmm_ Mi_or L. (Duckvood
i_t Nicroqravity
h. Hcmo_ous klloy Exper/nent
i. _l_l lqicrogrevity Bioassay I_perim_t
C_I_/d_5_RT I_.YI_AD:
1. NLR (Noeodisporse Latex Io_ctor)
2. OKS (_tim_us Flov Iloctropborosis
System)
3. _SZ_ (Shuttle student Involvemut Prelim)
$404 : effect of Prolo_od Space Travel an
Lm_ls of Triva1_nt Chrsmium /m tl_
nody.
S4_5: effect of _Le_, I_orciso stud Sore
Gravity on Mpoprotein 1_ot/1_.
4. VP_ (V_or Phue tin, fusion .lh_Ner)
i_4ZL¢)_ I_._ZQll _:
mS (l_mot. Nmipuletor Slmtenl s/m 2Ol
1-28
20,830 14,$8S 6,245
[XEP/.OIU4BLK PAYI£_6:
1. SBS-C/PN4-D (Satellite Business System/Payload
assist Nodule)
D_loyod Wt - 7,211 lb
2. Mi_K-C/PNS-D - _ Canada, Ltd/Payload
Module Assist
Deployed Wt = 7,374 lb
ATTN_EZ) PLB PAYLOADS:
DrI (Dovelopnmt Flight In_tz3_mmtation)
a. EIOH (Effects Of Interaction Of Oxygeo
vith Naterials)
STS-5
b. IS/£ (_nveJtigatiooOf SIS_ollileri¢
I_ainosities)
CREW O_!9_ PP_d4D:
SSIP (S_uttle St_(kmt Inv_lvel_t Program)
a. SE81-S - C_tal FOrlat_ol_ In Zero
Gravity
b. SUl-9 - Co_v_)ction In Z_co Gravity
c. SE81-2 - GrovtbOf Porifer8
SIq_IAL PJ_D RlSSIO1 Rr_:
_Issi_ Specialist Seats (2)
Note: 10_ lOT
CM_Oa
PATLO_D-_4BBK_E_
CM_O t_ZGRT
AT L_PF-(N_, _B _ZGHT, US
46,662 37,546
"'_,_ r_-
_iGa_r, US
9,11_
(TrackJ_w and Data Jiolay Satellite/
Znerti,l Upper St_.)
Deployed Wt - 37,$46 lb
t
1. G-005:
2. G-049:
3. G-381:
Asahi Shi_ban, Japan
U. S. air Forco_
Park Seed Compeny
PLB P_:
CBS_ (Cargo Bay Stov_ Assembly)
CltI_O_l_PJ437_AD:
1. _ (C_tiw_s Flow ElectroS_oresi$ System)
2. _ (Nm_L(sporso Latex Reactor)
3. _ (Rad_atioo Nonitorin9 Ezl_r_m_t)
4_s_ (m_t_ 0_tic.1 su_Of _l
PAYLOAD l(ISSIO1 _:
1. ltini-i_i_ (Rod_lar _iliary Deta Slmtem)
2. Ei_ (Extraw _ _cular Nobility Unit)
Note: lEtS IB_FLOII
OlmtT_t Og-49S
1-29
qmQOH
PA]_D-aNm_UBL
AT LXr_-OrF0 L8
31,893
UP/Z,
NEXGET _ LB
14,949
FAI_J_4DS:
RLMI_EmKD CM_O
_ZGIIT,
I
I_SZON S_q_KZ: 7 SlS-7 I ¢IlIT_OV-099
! 1
1. G-033: _llifo[l_a X_mtJtute of _. -- Plimt
Gravir_-optim and Liquid DiSl_rsion
16,944
1. JdlI-C/?AM-D: THJ_kT Cal_lck _tollite
Dqple_ = 7,374 lb
2. PMJ_&-B1/PMS-D: I_km_Lan S.tellite
Deployod Wt = 7,575 lb
3. SF_.S (S_uttle Pallet Satellito)_01
Unbe rthing/B.r_ng Tests
DQployed earl lmtrievod _. - 3,192 Zb
(S_ ms S._¢ioa)
4. C,-009:
5. 0-305:
r_klm, Inc. - Sol_ri_ of ;/torial
X_ysor Thr.d,, W. G*miy - Zouth Fair
_q_rmt
P_rd_e University - Oeotropim Fluid
01m_cs and l_¢l_r Particle Velocity
U. S. A_r Force _ l_tio_ml Research
- Ultraviolet S4pq_-trom_tar
1_4, Camion, N3, Schools - Ant Colony
_m_k_ard Space rliqht Cater and llmtioc_ml
]_search Labs - Payload l_y _nvir_t
1. 05TA (O_fice of Sga¢_ _d T_rrostrial
_licatio_s )-2
2. C_A (Cargo _q_ Sto_Je /_sembly)
OOl_ PAn£_D:
1. _ (Co_tinuo_ rlo_ Iloctrophor_is Syst--)
2. ILII (;_m_Lispor_ Latex il_¢_or)
3. S_Z]P (shuttle St_kmt Z_eol_t Freer-*)
SPSCZAL _ RISSICI KITS:
l. INS (l_mo_. ll_J@_ator S/sea) S_I 201
2. _se_S (Test and Gralpiucs slmt_)
3. Illin_-NM_ (Nodular _zilia_ Dnta 5yst_)
Cal_O _ NXSSX_II SI_IC_: 8
_EI_T, L8
RETUrneD CM_O
_IGHT, L8
• 2S, 7_0 7,445 22,631
P_:
1. _ISAT/_AiS-D: Indian lkti_l S_tellita
Des)loymt_:= 7,445 lib
2. _ (Payload Flight Test Axticla)
U_b.rtbi_g/n._thin_ Tests
Dei_loyed and ]b_trie_ tit = 7,350 Ib
S2S-O B OV-09_
us (c,_ si_:i.z):
1. U. S. Postal Service - 8 cans of philatelic covers
2. _-475:
3. G--348:
4. _-347:
2. (:lEA (Cargo 9ayStmmqeJsmembly)
3. SPAS (Startle _llet S_tellite)-01
U_bilical Discmmect
5. G.,-346:
Asabi _imban - A_tificial _ Crystal
Exi_rimsmt
O_fico of Sp_o Sciemco - /_omic Oazygem
Erosi_
Navy Research Lab - Ultraviolet Photo Film
Test
Ooddard Space Flight Center -Comc lay
Upset F_l_ru_nt
A_M_ACI_D _ PAYLOADS:
I. _rI (Dov_lo_t rli_t _t_tati_) Pallet
a. OxycJem I_teractio_ and Neat Pipe l_rimi_t
b. Postal Covors (2 boxes} 2.
3.
4.
O01_AR2_MT PAYIJ_qJ_:
1. ctrEs (ccmtJ_uous Flov Electropboresis System)
ICAT (Incubator-Cell Attacl_lmst Tmst)
I_%Z, (IJ_stigatioa of STS A_J_ric
Luminositi_ )
AIM (J_b_ml I_clos_re Nodule) - Eval--tion of
AIIq usiaq rats
5. 118 (Imdi_tioa I_tori_l EqpLimmt)
6. SSXP (Shuttle Stud_st Xa_l_mmtt Pl['O_lrl) --
I_ofesdb_ck
SIq_'ZAL PA3_/_D llI_IOII [ITS:
1. _NS (Immoto ltmi4_lator SimS) S/II 201
2. _ (lqodular _iliary Data Syutm) II
3. OONS_C (Calun2catL_ Secu[ity)
4. T/tG5 (Text and Graphics Systea)
_ MZSSIOII SZ_I_:
PAYL_%D-_qAI_ZABI_
tGIGifr
AT LIFT-OfT, LB
33,131
Z_ P/L
_XGiiT, X.,B
None
_PLBPP_._ADS:
I. Space|iJ:)--l:
a. SiacelabMMxJ_la
b. St_celab Pallet
c. Tunnel
d. Tunnel Extension
e. TUnnel Adapter
2. Ex_cimmnts _73)
a. Astronomy and Physics (6)
b. Atmospheric Physics (4)
c. Earth Observations (2)
d. life Sciemces (16)
e. Materials Scigaces (39)
f. Space Plasma Physics (5)
g. Tschnoloqy (1)
RETL]gltNI[D
tEICdtT, LB
33,131
9 STS-9
GAS (Getatm M Special ) :
O](P_ PATIDkD:
None
SPECIAL PAYIDAD KISSI(_ KITS:
1. Cryogenic sets 4 and 5.
2. Spacelab utility kit
3. TAGS (Text and Graphics System)
4. Galley
Mote: m6NOTFLOlU
_rmm or-102
CM_O/
P_YLO_D-(MM_LE
IIGMT
AT LIFT-OFF, LB
20,252
mP/L
WKIGRT, La
15,073
RETUmRED CABGO
W_IGIT, LB
NXSSXOMS_(_IICZ: 10 STS 41-B
GAS (Getaway Special):
1. G-O04:
2. G-008:
13,179
PkYLC_:
1. tfSTAit VI/FNt-D - Mestern Union Cmmunications
Satellite/Payload Assist ltxlule
DeploF_l Wt = 7,307 lb
2. PALAPA-B/PNt-D - _ima Comunicationa
Satellite/Payload Assist Module
D_ployed Wt = 7,556 lb
3. SPAS (Shuttle Pallet Satellxte)-01 - Not deVlcted
due to Mqs anmmly
4. IRT (Integrated _.)zvous Tarot) - Failed to
inflate due to internal failure
D_ployed Wt = 210 lb
PLB P_:
1. _ (MmLilxAlator Foot l_straint)
2. SESA (Special _pai_t Stov_je Assembly)
3. Cioema 360 - Hi_ Quality Motion Picture Cammra
3. G--051:
4. G-309:
5. G-349:
_ITDt OV-099
Utah State University/aberd_m Univer._ity
Utah State University/Universit_ of Utah/
Brighton lligh School
G_ral Telqpaam_
U. S. Air Force
Goddard Space Flight Center (re: fli_t
STS-a )
O_4P_ PAYiDADS:
I. ACES (Acoustic Contaioorless Experiment System)
2. IEF (Isoele_tri¢ Focusing)
3. Cinema 360 Camera
4. Student Experi_t sea1-10 - £ffects of Zero q
on Arthritis
5. _ (lqonodksperse Latex Reactor)
6. BI_ (_u_iation Na_itof " )
SI_CXJ_L p_w._tD MLqSXO_ fires:
1. 10_ (Bomote N0aipulator _mt_-) S/ll 201
2. _m (mined Mamm_ring unit) - 2
3. Rini-10d_ (Modular Auxiliary Data S_mteu)
1-31
ca_om
CkNGO _IGaY
LII_F-OfF LB
., #
33,B31
I_YED P/L
_IGHT, i.a
21,396
IXPLOYMJ_ PkYLOM_:
MISSI_ISB_ltNCE: 11 _ 41-(:
GAS (C_tavsy Spatial):
RETtmNEDCMIGO
_Z_IT, I.B None
12,435
CRENCC8_ P_:
1. _ (L_ _rati® r_posuro Facili_/) - _fic.
of i_r_utics and Spec. Tochnolo_y
Doployod_ = 21,396 lb
2. SNN (Solar NaximmMission) Spacocraft -
thmdozvc_s/Retrievo/1_pair/1)ogloy
Rotrieva/Ropair/Doploy wt - 4940 Ib
(See Other Payloads Section)
ATTJ_3_D PLB PILVLO_:
1. _ (Solar Maximum Ro_air Mission) - flight
S_pgort System
2. Cinema 360 - High quality motion picturo camera
3. CBSA (Cargo Bay StoragoAssembly ) -bay 2,
starboard sido
1. _ (ladistion _itorir_ Equipmaat}
2. D4_XCan_ra -CanadianCommorcial COl[_ color
film camera using 70am x 280um film
3. SSIP (Shuttle Stunt Involvtmtnt Program) -
Comparison of honeycomb structure of bmas in
lay g and bees Zn 1 g
SPECI_LP_VI_D_DMI_SIOtq KITS:
1. _ (M_nnod Mano_var Units) - 2
2. _ (Extravshzcular Mobility Units) - 3
3. ]MS (Re_otaManipulator System) S/_ 302
4. NFR (Manipulator Foot iostraint)
5. Galley
CM_O StB@_
WEIGHT
_T I_FT-OFF, LB
41,382
' I_PLOYED P/L
WEIGHT, LB
NISSIOM _: 12
WEIGHT, LB
30,086 11,296
I. _/P_N-D (SatallitoB_mi_mss _te_/gayload
_ssist Nodu/a)
_loy_d_ = 7,383 Ib
2. _ ZV-2 (LdJasod tO DOD for UHIr _nd SHr
commnicatio_ls, also callod LEAS_)
Deployed R = 15,196 lb
3. _AR/PI4M-D (mrican Telephone a TalograL_/
Payload Assist ;4o_ula)
D_ploy_dWt = 7,507 lb
OaST-I (Offics of apglicati_ and Sp_co Tochnolo_)
a. _ (Solar_rayEzporimont)
b. _d4K (Dynamic An_m_tatio_ gxi_rime_t)
c. SO_ r r_olar Cell Calibrstion F_cility)
ST5 41-D ] GSRIT_O_-I03
c_5 (c_ta_ si_cial):
None
Clq_OC_Jd_5_eTPM_d_:
1. _ III (Conta_a_ rlo_F.lo_tro_hor_is System)
2. N Cmra - _ S_tm Corporation (Canadian
Comiwmy) 70_mx 280umfi]_.
3. RP_ (Radiation Monitoring Equipment) 05_F Space Div.
4. Clouds - _ Nikon r 3/_ vith 105rim l_ms
5. _5IP - (Shuttla Studmtt Involvem_t Ps_kage) gray
sl_qle crystal _f II_Liu_, ShavnPluIlphy,
Hiram, Ohio; Rock_mll Informational, Sponsor.
SPSCII_ PAYLL_D NIS,SIGll KITS:
I. _ (J_mota _puAator _J_stem) S/H 301
2. _ (Nodu/ar _iliary _ta Syst -_)
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CA_O St_tMm
usxGirr i_ p/L
L.]CF'J['-OI_, LB _XGafJ[', LiB
17,592 4,949
_CABC_
WEIGHT, r_
I
NISSXGN SeQqn_eCK: 13 STS 41-_ [ _ITIDt OV-099
I
GAS (Gete_ _:
1. G007: Alabamo Space and Rocket Ceater
12,643
DCPLOYAELK Pf_LO_ :
I. ER_ (Earth Radietio_ Budget Satellite)
Deployed Wt = 4,949 lb.
ATTACHED PLB PAZLOAD6:
2. OSTA-3 (office of Space and Terrestrial Applxca-
tic, s)
a. SIR-B (Shuttle Iiging Radar)
b. FILE (Feature Idont. and L_catlon Exp. )
c. _APS (FRaluremont of Air Pollution from
Satellite)
2. LFC (Larg_ Format Ca,lmra)
(Orbital Refueling System)
2. G032:
3. G306:
4. G469:
5. G038:
6. G074:
7. GO13:
8. G518:CREW CONPAI_IqNT PAYIDA_:
1. APE (Auroral Pbotograt_y Exparimmnt)
2. CAN_ (Canadian Exparimeat$)
a. VISET
b.
c. (XILOM (Orbital Glov & Atmospheric Emissions)
d. SlqUdq (Sun Photometer Earth _re Noasuro-
4. inqrope"
5. TIJ) (Thormoluminucent Doeim_er|
Solidification of lea4-antimom_; and al,m, ntm
copper $tuckmt experiment.
Rational Broadcasting Corp., Japan
Surface temsioa and viscosity; am/ --terials
experimemt.
Air Force and U. S. Naval Research Laboratory
Low Energy _avy leas Search in the In_r
MagBotospho re
GoddJrd Space Flx_t Center
Conic by Upeot Experiment (CI_X)
_a rshe Il-F_Shane
Vapor Deposition of _otals and Noa-4_tals.
M_Donnell Douglas Company
Study Proposed Prot_llant A_-quixition System
Kayser Throdo, West Germany
Verify Transport Mechanism in Ealog_ lamps
l_rformence in Extended _cro-q.
Utah State _niversity
study Solar Flux S_arxtio_, Capillary Waves
oa _Wter Surface, and Thermo-Capillary Flow
in Liquid colmms.
SPECIAL PAYL_MISSIGOeI_rS:
1. J_S (u---to Manipulator System) $/N 302
2. Gelid/
3. _W (Extravehicular Nobility _ait (3)
4. PSA (ProvisiomJ Sto_ago Assembly|
P_
WEIGHT
LIFT-OFF, L,B
38,003
_F/L
_I_HT, LB
22,764
_.%51011 _IC_: 14
_I_VED P/L
_I_T, LB
2,381
II_Z_HT, L8
17,620
I
STS 51-& I C8_'TI_OV-103
I
¢_ (Got_ S_:iel ) :
No_e
SPECIAL PAYLOAD IqlSSIGM KITS:
I. TELESAT-H (J_IIK)-Df/PAM-D-Canadian 24 ck_nael cmmmmicetio_s
satellite. P_IqD is • payload assist
uo4ulebuiltbFPlcDommell Dot_jles.
D_ployedveiqht: 7,574 lb
2. _ IV-1 - Synchronous Comamicatiom Satellite, also called
LEASAT, leased to U. S. Navy.
D_loFod wight: 15,190 lb
RL'DalEV_DP_:
1. PALkPA-B2 - D*ploy*d during mission STS 41-B, failed to achieve
prol_r transfer orbit duo to P_Wq-P failure.
Ratriev_d_ight: 1,262 lb
2. WESTA_-VI - D_loFod d_ring mission STS 41-B, failed to achieve
proof transfer orbit d_ to P_N-D failure.
Retrieved _i_ht: 1,119 lb
_8_Jd_JJT P_:
1. _ (D_ffasive l_.xiJ_j of O_nAc Solutimm) 3_ Corp.
2. _ (RadiationN0aitoring I_porimamt)
1. _ (Remote Nenipuletor System)
S/U301
2. NWJ (NmmodNnneuveringUnit) (2)
3. _ (Extravehicular Nob. U_it)(3)
4. PSA (Provisions Sto_mqo AsSy) (2)
5. Satellite Eatrieval Ear, re:
a. Modified Spacelabpallet (2)
b. _ (N_li_allator Foot Rastrnt)
c. Stinger Adapter (2)
d. Satellite Ada_ter Trmmlon (2)
e. Berthing A Frame (2)
1-33
Data not available, DOe Classified Mission
CJ_IGO su_g_r MISSIOll SI_]IC_:
CN_<) WZIGiff
AT LIrt-ot_, _B
P/L
WEIG_I_, LB
_ CA_GO
i_IGif_, US
28,947 22,576 60171
St_IO]R 1_-3 S_2bro_m_s Commicatio_ Satellite,
built by _bes, third in a aeries of 4, leased to
the _vy.
Failed to activate after nominal deploy from Orbiter.
Deploy _t: 15,190 lb
T_F.S_T-I (N_IK C-I)/PAM D - Canadian communication
satellite.
Placed in three year storage orbit.
Deployed wt: 7,386 lb
kTTJ_D PLB PJ_3)_D:
m_e
!
16 I STS 51-D Ol_I'll_ O_-103
!
GaS (C_ta_ S_cial):
1. G-035 - _sahi Iletional Broadcastin_ Cor_x_etio_,
3a_m
a. Surface tension and viscosity
b. Alloy, lead oxide and carbon fiber
2. G-471 - God_rd Space Flight Center,
lteml l_Miaeeri_Br_.
Capillary _ Loop ((]U)
Primin_ F_qperi_t
(_I_WL'X_IP)_{TI_I_T P.J_I_,,_:
1. C_S-III (Continuc_,_ Flow Electrol_boresxs System)
2. _ (american Flight Zcbocardio_ra_h)
3. _ (Phase Pertitioninc_ ExCerpt)
4. SSIP (Shuttle Student lnvol_t Package) (2)
a. Corn Statolith
b. Brain Cell
_Pa31_M);_SSI_II[Z55:
1. MS (_te mil_letor Slmtem) S/_ 301
2. 1_ (l_ovisionStomgeasHmbl¥)
3. _ Ill (Nodl_i.er _iliary Data
S_m)
I
I
cM_O _IGHT
AT I_I_-OFF. LB
_P/L
_IGIIT, LB
BETt_HED Cairo
30,748 105 30,643
Refer toGAS sectioa
_-r_ii_r_R PAYLOADS: S1_celab 3
Materials Processing in Space:
I. Solutio_Grovth of Crystals in Zero Gravlty
2. Marcuric Iodide Crystal Growth, Vapor Crystal
Growth System (VCC_)
3. Marol_ Iodid_e Crystal Growth (MXOG)
Technology:
1. P_cs of Rotating and Oscillating From Drops
Environmsatal Observations:
I. Geophysical Fluid Flow Cell Experiment (¢a_C)
2. Atmos]_ric Trace I_)lecule Sg@¢%[osGoS_ (_)
3. VoryWldo Field Galactic Camera (VWFGC)
4. Jalrora Obsmrvatic_
astro iq_sics:
1. Studies of the Ioeisatiaa 5tares of Solar sad
Galactic Cosmic _y lba_ _lei (I(11)
Life Sciemces:
I. Besearch anise/ lloldiaq Facility (_41U)
2. Urine NmLttori_J Zavestigaticm (UNI)
3. _tt.oqe_tc r**_*_ _re_ (N)
I
17 SYS 51-B J _ 0V-099
!
Gas (_ta_y si_ial) :
G-010 NUSAY, Northern Utah Satellite
weber State Colloqe, utah,
Ut_, State University, and lk_Mazico
State Universxty. First s_ccessl_l
Payload ejecticm fram a GAS canister
m_l_t wt = I05 lb.
G-303 _, Global Lay orbiting Nsssa_
Relay Satellite.
Def_msa Systems Inc., McLean, re.
Felled to eject from C_%.Scanister
CREW COMP_ PA.vlDAD:
U_S: Urine Monitoring System
SPECIAL PJ_hOAD MISSICM KITS:
1. _ir lock
2. Lor_ Transfer _el
3. Galley
4. _ - _tission Peculiar Kqui[mm_t
Support St_u_e_ carried A_MD_ & l_
P__
C_J_" _IGHT
AT LIFT-OfF, LB
38,258 22,832
WEIGHT, I_
GAS {Getaway Special):
G-007:Alabam8 Space & Rocket Center/Marshall
_te_r Radio club -
I. Solidificaticm of Metals
15,426 2. Crystal Grot_h
3. Radish s_dnoot study
4. l_Lio Tr/ssion _ri_at
G-02_: _ - l_c B_bavior of I.iquid PRO--
_llants in lov-q.
G-02_: _Vl_of West Germany - Slipoastinq
in lliCro-_.
C._028: D_ff, R ofWestGamsny -lq_n_a_ese -
Bismuth production in mcro-g.
G-034: Pickshire Coors, Texas Hig_h School
Students -
12 Biological/physical science expari-
_ts
I Microprocessor co_troller
G-314: Ue_J_ and _SHRL - SURE (Space Ultra-
violet Radiation _nviro_s_t)
_AB_ p&YLONOS:
1. Y_.SYJt_-3D_M_-O: lJ_Jhes 336 Cams Satellite vi_h
McI_c Payload Assist l_lule Booster. O_ted by
_T&T Co. Wt. = 3,546.0 lb
2. _-A/PAM-D: Aerospstiale CO1 Satel]ite with
_IcDac Payload Assist F_<lule Booster. Ovn, d by
Saudi Arablan Comsunications Organization.
Wt. = 3,695.0 Ib
3. _J_O_-A/PA_-D: Hu_hes 376 Comm Satellite with
McD_c Payload Assist Mod_le Booster. Oenedb_
Maxican Co_mucati_ and TransportetionA_em_
Wt. = 7,591.0 Ib
4. SP_T_-I: Shuttle l_inted hutm _arch
Tool for _troe_F.
SFe_: Spartan rliqht Support Structure
_: Rolme/_age J_cha_is8
SEC: _=iontific 13q_erimsat Cacrier
The SI_ vas rele4medan(I retrieved usi_q _ and
(Immotel_tpulator Syston)
Degloy_l & retriewKIWt= 2,217.0 lb
_ PAIqhON_:
mine
C_E_C(__ PAtqM_:
Af_F (A_tomatedDiroctional Solidification
Funmce)
(rrench Schocar_Lto_rq_ r_qperimmt)
rl_ (Freachl_)stural Ibq_ri_o_t)
(High Precision Yr_ckia_ Ibq_rimmt}
Slq_IM.P_..;_J_DNISSIONE1T:
MS (_mota N_niimlator System) S/ll 301
Galley
1-35
cJ_om
P;Q'LG_IB._mJGI_ULM_
_ZGiiT
AT I_FT-O_, I..B
33,012
_.PI_'W0 P/L
NEI_IT, I_
!
19 ] STS SI-F
I
GAS (Geta_ _cial):
RrI_B_)CAAGO
WEIGHT, I_ tk)ne
33,012
_EPLOTABI_ Pk3"uOk£.
Ejectable Plasam Diagnostic Package0 Exp No. 3,
soco_! fliq_t of lq_ (555-3 first fli_t).
First fli_t as a free fll_r to sample plash8 auIy
from the Shuttle.
Dsplo_K_eatrieved Wt = 628.0 lb.
ATTACHED PLa P_: Spacelab 2
0 Plesom Physics
o D_ployable/Retrievable Plasma Diaq_ostic Package
(lq_) (F.zp 3)
o Plasmu Depletion lbq_ri_ts for Ionosl_eric and
Radio kstrono_cal Studies (Exp 4)
o Vehicle Charging m_l Potential (V_kP) (Ez.p 14)
0 Astrogbysical ltosearch
o Small i_lium Cooled Infrared Telesco_ (IRT)
(Exp
o Hard X-ray Iamqing of Clusters of Galaxies and
Other Ixtondod X-ray Sources (Xl_) (Exp 7)
o Elegamtal Coopositiem and _r9_ Spectra of
Comtic _ gmcloi (atll) (gzlp 6)
0 Solar _st_
o Solar Ns_metic end Velocity Field ;4mumrmt
system (soup) (zzp 8l
o Coroe_l Halim abundmce Spacelab ll:Zl_rimmnt
(_) (Zzlp 9t
o High Essolutioa Tol_o[_ add _x_-trogr_ (l_tS"S)
(r_p to)
o Solar Ultraviolet _poctral Irradim_o No.liar
(._LZSXM) (l_q) 11)
0 Tec_nol o_
o Properties of S_q_rfluid Hell 'u- Zero-g (S_b)
cz_ l_)
CREW (30t_ P_ :
0 Life Sciences
o Vitamin D _tabolites and 8one
_uinerelization (Exp 1)
o The Interaction of Oxygen md Gravity
Induced Lign_ficati_n (Zxp 2)
o Shuttle Amateur Radio Exporinmnt (S.ABEX)
o Dispe_sor Technology Z_periment
Dispenainq Carb_nat_ Beverages In
Nicro-q
o Protein Cr_mtal G_ovth
SP_ZAL P/_ID/d) MISSIS41 KITS:
I. _mote _pulator System (ireS) S/N 302
2. Galley
SUI_ARY _ISSION SEqUJ_CE: 20
P
_Ic_,r DEPLOYED P/L l_L_tmlqED
38,884 30,2S9 8,595
I_PLOYARLE PAYLOAD:
ASC-I/PAM-D - _rZcen Satellite Company, first of
tvo satellites built by _ and
by a partnership bett,meu Fairchild
Industries and Contin_tal Teleran Inc.
PNq-D Payload Assist Nodule built by
/qcDoonmll Douglas. *D" indicates used
for li_htweiq_t satellites, less __han
2,250 lb.
Dsployed Wt. = _,591 Ib
N_SS_T-I/P_H-D - AuStralian Co_mmications Satellite,
otm_d by N3SSAT ProDrietar_ Ltd.,
built bF B_hes Com_micatio_s
International, Nodal _3"76
D_ployed Nt. = 7, SQ8 lb
SYNCOM IV-4 - Synchronous Co_nity Satellite.
Last in a series of 4 satellites built
by Huqhes Comumicatio_ Services add
leased to the U. S, Navy. Referred
to as LUSkT v_m d_loyed.
Failed to functiem after reschlJsq
correct goosyu_hrooo_s orbit.
neploFed u_. , 15,t_0 lb
PLB PA_A/_:
Jaw.
GAS (Getaway
_orte.
I
STS 51-1 I _R_ITl_gq-103
|
CREW C_MPkRT_-_Fr P_2_D:
PVTC_ -Physical Vapor TranaportOrqanic
Solid Experi_t, 3M Corporation.
SPECIJ_,PkYID_DMZSSZ(NIEITS:
1. I_S (Remote Manipulator System) S/N 301
2. Galley
3. I2L_SJ_-3 Salvage EquiGam_t
_3 ms s_ccessfully retrieval,
ret_sired and r_l_ployed.
_trieved and r_ 15,I_0 Ib
_ MISSION S_: 21 $5M3 51-3
PaYb_a_-aaaUE_
CABOO WEIGHT
AT LIFT-OFF, LB h_IGHT, L8
R_MJI_I_ CARGO
WEIGHT, I_
P_:
Data not available, DOD Classified Mission.
Data not available, DOe Classified Missioa
(Getaway Special):
Data not available
DOe Classified Ptission
_aBIT_OV-104
(JtEW CO;_ FAYLOAI_ :
Data not available - DOe Classified Missicm
SPSCIALPAYLOaDKI_IONEIT:
Data not available - _classifiodMissioa
C_B_O S_4_RY
_IGBT UgPgOYED P/L RZS_oT_ED
AT LIFT-OFF, LB 1RIGI_, I_ WEIGHT, I_
30,519 150
D_PLOe__ P_:
- Glo_al Lov Orbiting _ssage Itolay Satellite.
Built b_ Dofm_$O _t_, Inc., for I_RPA.
First launch attempt was on STS Sl-B _hicb failed.
I_plo_l frma _ canister.
Deployed Wt = 1S0 Ib
NISSIO_ S_I;_:E: 22 _15 61-a 08_ITER OV-O_
,3. _: P. n_terial sciec_e double rack.
£_-_erim_t facilities inclu_:
Grsdieut Heating Facility
M_m_-_llil_oid Mirror I_atin 9
30,369 Fa_ilitF
_iqh Pr_iaion Thoroostat Facility
4. Hk_-Biowissemsdbaftea: E_perimmts gelatin9
to Lifo S_ia_:_. Zxpegi_ts ixl_e:
Biological (1)
M_Lical ( 2 )
not_ical (3)
5. v_-Vostxbaalar Sled: lbc_rim_ts in Life
Science regarding vislo-v_stibular
coordination system and sensory _rception
process, Experiment facilities includm:
Mechanically accelerated sled
Inst talented helmet
6. B_-Biorack: Multi-t_rpose facili_:z for
biological research in cell dov_lo_me_t
physiology, cell fertilization and radio-
biology. Facilities include:
2 Incubators
Cooler freeze
Glove box
7. IIX-I_VI_: Novi_ation Lxperime_t; locate_
in payload bay attached to _ (unique
$_[_ort str_'tuu_e).
8. _ _torial$ Jbq_rines_ _s_bly;
mnunted on _ _em_ainin_ thgoo materials,
gocoss" rimmts.
GAS (Getaway S_ecial)
_31ZDPLBP_:
Spacelab D-1 - First completed Sp_colab mission
mw_r C_r_an Mission /4nnaga_t. Joint control by
BIfT (F_loral Ministry of Research and T_hnolo_)
and _ (Deutsche Forschumgs-cntdVersuchanstalt Fur
Iaift-um_ aum_abrt).
Exporim_mt Facilities:
1. _rkstoff Labor; experimeats relating to
metallurgy, crystal grouch, glasses/ceramics,
and fluid l_rsics. E_perim_lt facilities iacludo:
• Mirror ;[eating Facility
• Isothermal lleatin9 Facility
• Gradiuat Heatin_ Facility
. Bi_l_mDeratureThermostat
. Fluid i_rsics;_,_ule
• Cl_0_tat
2. i_-lqrogresskammr; ex_egimemt relatin_ to
Oubble Transport Boundary la_er, and Transparent
I_dia. Z_4_rim_t facilities i=,.l_lo:
• Nolo_ra[_ic Interferomotric ai_agatu$
• _ramg_ni C_v_tionBoat
• Interalf_u_ioni_Saltl_lt
SPtClJ_ _ NISSIOI8 KITS:
1. kirlock 5. J_S S/18 302.
2. Loe_ Transfer Tunmel
3. Galley
4. USS - Unique Su_)ort Structure
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cMmom
PAW_AD-_LUGKki_
C_mO MEIGHT
AT LIFT-OFF, LB
UP/L
WEIGBT.: L8
RL'FLVMED Car_O
NEIGHY, LB
_ 23 i I
Gas (Getamy S_ociel)
G-479 Yolesat-Canada
a. Pri--ry surface turret prod_-tion
b. I_tallic ¢ stal reduction
42,788 27,465 15,323
Pft3rf_M_:
1. I_8_,GS-8/PJ_-D: Huqbos 376 Cmm S_tellite with
ND_ Payload Assist JtXklle booster. _mod b_
Noxicm Commmications add Traimportaticm J_.
neplmTed Wt = ?,573 Ib
2. aUSSAT-2/PNq D: II_ 376 Coum Satellite with
N_hC Payload assist Jqndule booster. Ouuod by
NJSSAT Proprietary Ltd.
Deployed wt = 7,634 lb
3. S_- _q KU-2/PNq-D2: _ b_lt/mmod 16 channel
Ku .u_d commmicstions satellite. First of four
satellites. _ Payload Assist Nodule D2 is
an upratod versioet of the Pat-D used for heavier
payloads.
_,i,zo_ _ - z2,258 Zb
I. EASE: Experimaat Assembly of Structures in
Extravehicular Activity (EkSE) is 8 study of EVA
dlmamics and human factors in cmmtructioa of
structures ia space. An inverted tetrabedroa
cmmistLag of sis 12-foot beams was coastructed
by _-_-1 and EV-2.
2. ACe,S: Assembly G_cept for Constr_tio_ of
Erectable Specs Structures (J_:_S) is validation
of ground based tin-lines based om simulations.
A 45-feet truss was assembled/disassembled by the
two EV crew mrs.
3. ICDC: _ Cargo Bay Casts, joint effort betvmm
the Canadiam _ Corp. am/ NASA, consists of a
?_ film camera in pressurised container used to
do_emt EJ_SS ratioms.
_SBZTER O9-104
1. Clq_: Co_tiJnmms Flme Lloctroghoresis System.
Ousted by NcDonnell Douglas, separate biological
_mDles using electropboretic process. Third flight
of this equipnmt.
2. _: D_ffusive Nxz_ of Organic Soluti@as.
Spmmored by 3;( Corporation and used to study
orqan_= crystal gro_J_/kJ_etics, test _olec_LlSr
orbital node1, and produce new smterials for
electro-opt i¢sl applications
of this oquipmeat.
3. PB_E: Norelos payload Specialist Experiments,
includes exparimeats in transportatioa of autrionts
inside bean plants, irmoculstion of group bacteria
viruses, _ermination of three seed types and medical
sxparimts _estin_ internal equ_librims amd voltma
change of the le_ duo t_ fluid sh_fts in zero-_.
4. OEX: Orbiter Ezgerum_ts, am emboard e_rmt_l
digital autopilot soft.re package 6Migned to
provide precise stationkoeging capabilities betvoen
.___.._L_:O w_clos.
Stq_LM, PAI_b_M) I_SSTGB _:
1. rood W_rsmrs (2), galley not flo_.
2. nm S/N 301
3. PSA (Provision Sto_age Assembly)
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_ S_9_RT
Ca_JO WEIGHT _MbOYED P/L
AT L_FT-0FF, La WEIGHT, LB J
I
28,625 12,3S1 I
_PIa0TJ_BLK Pl_b0d_D:
_IGIIT, LB
16,274
I
MI_SIOM SE_q_: 24 [ STS 61--C CIBITtR 0v-X02
]
C_S (Get•_ Slmcial) (c_atinuod):
3. G-462" t_X, ref•rrod to •s GAP (C_5FC Avionic• P•ck•ge)
contains Teleaetry System, Tape ibDcordor, and Battery.
GSI_ exI_rZsmnt.
4. G-00?: Jklab@_ Space and llocket C_ter/Narshall Amateur
club. Cents/as 3 stu48mt exporinmtt• and 1 radio trims-
l_J-I/Ta/t D-2: No1 built/cnmed 16
channel l_-Bend ¢omunicatioaz satellite.
Secaed of four sstellites. IN: l_ylo_i
Assist N_te D2 is ,m uix_ted ver•i=n
PJd_D _Sich i• used for heavier payloads.
_e_Io_sst tit. = 12,351.0 lb
KTTA(3_) lq_ Pft3rlb_S:
I. I_J_2 (Nsterials Science laboratory)
misting of NSL Carrier; I_K (l_••io_
Peculiar Bquipms_), and 3 emperinant•.
• . K (]-azi• mtic LeviS•tot )
b. _ (au_mt_d Diroc_ioeal Solldifi-
caries Furnace)
c. _ (_mttle e-vir_mm_t_l _fo_t•
of Coated Mirror•).
2. _1_1 G-l: a Goddard S_pace Fli_at
Center (GSI_) msnagod program consisting
of 3 ecperinents:
a. Pa_S (Psrti¢le analysis Camera for
Shuttle ).
b. C1_ (Capillary _ hoop)
c. _ (_mttle _iro_t _f_c• of
coated Jtirrors ).
3. ZI-Z r (Infrared - _ r_porinemt cou-
• i•ting of • IK_ Da YV camera mounted in
Orbiter _ pan/tilt unit.
Orbiter CCTV _m_tilt unit
GaS (Getm_ S_ocial):
1. G-464: U_X (Ultraviolet Zxl_rim_t),
referred to as OCB (Univ. of CaLif. at
br_ley) cow, sins • _fl_r UV spoOrs-
meter. _51_ ezperima_t.
2. G-463: OVX, tefer_od to as J_J (John
Hopkins Univerisity) co,tails • FoI a-_
spe_tropbo_moter. GSrC oxperinm_.
mission euqporim_t.
5. G-446: RPLC (High Per_orna_ce Liquid Chromatography)
analytical col_mmm. All Toch _so_. Xnc.
6. G-494: lqJ_5_S (Photometric Thornnepboric Os]_jem Bight-
glov Study). Canadm Castro for Space Science, 18_ of Can.
7. _ mmborod: EI_ {J_vironmantal I_itorinq l_t_tacjo}
measures the enviroasm=t for GSI_.
8. G-481 : _nprinod, prepared limm and painted canvas
r_acti_ to space travel. Vertical Horisa_s.
9. G-O_2: 4 part ezporimont from l_msylv_mia State
Univo r •it_//Gemorol Kloctric.
10. G-_49: _ (Joint U_ili_ation of Laser Znt_ated
Kxporimests). Fo_ pert e_porime_ from St. Nnry,s
Hospital, Nilvaukee, Wl.
11. G-332: 2 psrt ozperims_t _r_ Booker T. M_dbiagt_n Seuior
_igb S_bool sad ltigh School for _inoering, _outan, 5"X.
12. G-310: _ a_sd_ F oxporin_t.
Isle: above 12 _ casisters uountod on Gas Bridge carrier.
13. _-470: Experience fram GS_C and U.S. _ of a4riculture.
1. ZgSK (Initial Blood Storage _x_ri_t) _ in 4 -ad-
dock lockers.
2. _ (Ousot Halley Active Maaitorin 9 Program) uses cameras
spoctroscogic grating and filter• to observe comet through
aft fliqht-dsck overhead window.
3. _ (Handhold Protein C_ystal GroUCh) _,ims_t.
4. SSIP (Shuttle Student Involve_s_t Program}
a. S_3-4, Produ_ion of IL_q_r Fiber in _e,
b. _S3-6, Argon Injection as an Alternative to Hommy-
_b/_.
c. S1_i2-19, Noasur_t of Auxin L_Is and St•rch Grains
in Plant /toots.
SPI_IJ_ PAI_OAD NI_IOM KITS:
1. GaS Brid_ Carrier
2. Galley
Bore: _ not flour
1-39
!
CANGO WErGHT /DEISDYED P/L
kT Llrr-o_, LB _ MEZGI_T, LB
|
4a,633 / z_,,,_
1. TI_S-B/_I_: Tracking and n-ts lelay
Sateltite/_nertial t_per Staqe.
l_l_t tgoi_t = 37,636 lb
(II_ = 32,636, TIMIS-B = 5000 lb)
Bk_-_ploFable t_i_bt = 5,603 11)
I_T_JI_D C-AItGO 1.
_IGifr, L_
2.
2. SPaRrNm-203/Halley: Shuttle pointed
Auto_mlous ibDsearch Tool for _tromN_/
Halley's ComJt Zxperi_t Deployable/
retrieval packaqes usin_ N_S.
s. SPJ_I elperimm_t package:
1) 2 IW Spoctrameters from U_ive_sity
of Colorado.
2 ) 2 llikoB F-3 Canmrss.
3l 09tic Beach
b. Halley's Comet Zxperimmt; nmmure
BslIey's Omit composition/activity.
Gas (_ta_ Special):
gore
! I
NZSSZGII _: 25 { STS SI-L [ _ O_-099
I !
COmMOnlY PkY/,GN_:
Fluid Dymmics I_perum_t (I_S)
Huqhes _ircratt Coq;_m/ Experiment composed ot six
exper _monts :
s. Fluid Dositio_ and ullsqe.
b. Fluid m-tio_ due to spin.
c. Fluid selt-Lnertis.
d_ fluid =otioe due to peylo_d doploym_t.
e. Energy dissipatic_ duo to fluid motio_.
f. Fluid trar_fer.
Comot Halley J_-tivo Nonitoring Program (OLd(P), secoad
flight.
Phase PartitionLnq Exp_rimmnt (PI_) dissolves tvo pollmmr
solutions in _ter to observe their se_arati_.
Tescher in Space: Six experiments inclmLtn9 hydroidx_cs
--q_etisu, Imwton,s lays, effervescence, chrosmtoqraphy,
and s_ple udU_es.
Shuttle Studmt Involv_m_at Packages:
SE82-4 _ effects of veigl_tless_ess on 9rs£n foraStlon
and strength in _-tals"
From: L. Bruce - St. Lm_s, ND
Stx_r: NcO_mell Dm_las
182-5 "Z_ilisin_ • _mi-_emmable nnmbru to direct
crystal grouth in seco 9rarity"
Fram: S. Cavou- IMrlboco, Iff
Sixm_or: OnLon College
S_J3-9 "C_cken emb_0 d_velqmmt in space"
From: J. VellJagor - L_aTotto, Zll
Sjmesor: Eamtuck_ Fried n_/clm_ Co_|or_tian
$1_C_J_L F_3r_J:_D NISSZGg KZ'_:
1. MS (_e Nm_ulator System)
2. Galley
3._
C£_O summ_
AT I_FT-OFF, rJ9 I_IGH'JL', I..B W_ZGifF, LB
44,601 3_,514 T,087
PKYLOJU_:
1. T_SS-C/IUS: T_ackJ_j and Data Belay
Satellite/Iaertia1 Upger Sta_e
_lo_able Wt : 37,514 lb
(ItW = 32,87? lb,
: 4,637 lb,
Non-deplo_able Weight : 5,592 lb)
8.
9.
Is0.
HISSZG01 SI_BIIC_: 26 J
G_SZS-I: Otl_iter _perimmt J_toaoum_
Sq_ort_ I_mtr_mmtation _mtem masures IX.
_d records _load bay envirom_tal data.
GaS (Gets_r_ Special ) :
STS-26
None
CO_NRII_NT P_C_DS:
1. PVTOS - Pt_sical Vapor Transport of Org,-,_c Solids,
CorporatiOn; Second fliqht.
2. N_F - J_tomated Diroctionai Solidificati_ Furn_e, NSI_,
third fli_t, test material solidification in sero 9
3- _ - In£rared Co_unicatio_ Flight Ezperiasnt, JSC,
first flight; Yest infxared tr_w_ittinq trey headsets
4. I_G - Protein Crystal Grouth, NSi_, _1o_ four previous
flights in less complicated coe_i_rati_ to e_miae
9ro_tJ1 of protein c_rstals in sero q.
5. IEF - Isoelectric Focusing, RSFC, se_m_ fli_t, test
isoelectric transport thrm_jh • perueable m-_kra_e in
_ero 9-
6. PPE - Phase Partitioning Exper/ms_t, NSFC, second flight,
IJOto(Jrq_ fl"_d _base gertitioaJ4W _ in _ero 9-
T. M_C - _egation of _ Blood CoI_,s, _ a australia,
iavesti_ate a_]regation characteristics of hums red blood
cells in 8ero g.
- _cale Ligbtnin9 l_perLmmt, J_FC, first flight,
photoqrqph at_ric li_d:tniag activity frc_ or'_C.
12JU_ - Earth Limb Ba4iaace E3qpecinoat, JSC, first flight,
pbotogrq:b oarth limb radiaace pre-$qnrise/po_t-s_ot.
stud_at I_perLmmt SK82-4 -'_fectS of voightlessaess
Ti 9raLn formstion and streewth'. Fram L. Br_ce,
St. Lm_ts, No., six,sot: ;t_mmell-Oom;las
St_t I_perimmt SK82-5 - 5Jtilisi_g • semi-germoable
mmbraae to direct crystal grm_h in sero gravity'.
Froe S. Cavo_ mrlboro, !1. Y., simsor: un_m College.
SPlK:ZAL pJurr_D RZSSIQII ll2_:
1. GalleF
CARGO SUMMARY
PAYLOAD-CHAI_EABLE
CARGO WEIGHT
AT LIFT-OFF, LB
DEPLOYED P/t
WEIGHT, Lfi
I I
MISSION SEQUENCE: 2_ I STS-27 I OUITm_ or-z04
I I
GAS (Getaway Special):
_ ETURNED CARGO
WEIGHT, LB Data not available - DOD Class_fl_d Ml_lon
DEPIDYABLE PAYLOAD:
Data not available, DOD Classified Mission.
ATTACHED PL_ PAYLOAD:
Data not available, DOD Classified Mission
CREW COMP_ PAYIDAD:
Data not ava*lable - DOD Classified Mission
SPECIAL PAYLOAD MISSION KIT:
Data not available - DOO Classified llis$ioa
StlqM_RY
CARGO WEIGHT DEPLOYED P/L
AT LIFT-OFF, LB I WEIGHT, LB
J
45,316 [ 37,640
GN; (Getaway Special) :
RE_ CARGO
W_ IGHT, I._
7,676
DEPLOYABLE PAYLOAD: Tracking and Data Relay Satellite
/Inertial Upt_r Stage (TI_S/IUS) one of four identical
communication satellites providing support for STS
and other customers. TI1tSwoight = 4,950 lb.
Total I"Dt_/IUS deployed we,ght = 37,546 Ib
ATTACHED PLB PAYLOAD:
I. Space Station Heat Plpe Advanced Radiator Element
(SHARE)
2. Orbiter Ex_rLments Autonomous Supporting Instru-
mentatlon System (OASIS-I)
CREW COMPA_w_wr PAYLOAD6:
1. Protein Crystal Growth (PCG-Ill-1}
Total weight = 90.7 lb
2. Chromosomo and Plant Cell Division in
Space ((_ll_l_X)
Total _Ight = 89.0 Ib
3- LMAX Camera
Total weight = 313 Ib
4. Air Force Maui Optical Site Calibration
Test (AMOS)
Total we*ght = 0 Ib
5. chicken Embryo Development |CHIX) in Space
6. Effects of Weightlessness of Bones ($5IP"-
82-08) total weight = 58 Ib
SPECIAL PAYLOAD MISSIO_ KITS:
1-41
CARGO SUMMARY
PAYLOAL _ _
CARGO WEIGHT
AT LIFT_OFF, hB
45,823
DEPLOYED P/L
WEIGHT, b8
40,118
MISS IOM SE_:
RETURNED CARGO
WEIGHT, LB
5,705
D_PI_YABLE PAYLOAD: MAGELI3_/IU$
Uama_m_, three-axis attitu4_--coatrolled exploration
spacecraft containing systems required to achieve orbit of
29 I STS-30 I GaBITER OV-104
GAS (Getaway Special):
None
Venus and map its surface.
Deployable weight = 40,118 Ib
_loyable weZght = 5,540 lb
IUS = 32,575 Ib
Magellan = 7,59] Ib
Deployed: 125;01:01:01G.Lt.
Sl_l 1:125:02:01:23 G.m.t.
SI_ 2: 125:02:06:2B G.m.t.
J_I"ACH_D _ PA_I):
None
CREW COf_ART;_NT PAXIXI_D:
1. Flulds Experzence Apparatus (FKA*
FKA welght = 69 Ib
Total weight = 128 Ib
2. Nesoscale Lightning Exparimemt (J_E),
Total weight = 31 lb
3. Air Force Maul Optical Sight Calibra-
tiom Test {AROS) 0 lb
Total weight = 0 lb
SIL_._'IAL P_ KI_IOW KITS:
CARGO SUMMARY MISSION SEQUENCE:
PAYLOAD-CHARGE _BLE
CARGO WEI_
AT LIFT-OFF LB
DEPLOYED P/L
WEIGHT, I28
R._I_mNED CARGO
WEIGHT, LB
DEPLOYABLE PAYIZ)AD:
Data not available - DOO Classified Mission
ATEACHED PLB PAYLOAD:
Data not dvazlable - DOD Classified Mission
30 I STS-2S
GAS (Getaway Special):
Data not avallable
DOD ClasslfiedMission
__ PAYIaDAD:
_ta not avallablo -
DOD Classified Mission
SPECIAL PAYLOAD MISSIOil KITS:
Data not avallable -
DOD ClassifiedMission
1-&i
CARGO SUm4ARY
pann_o-oum_um,:
t
CARGO_Z_ _PLO_D P/L
UW-OrV, Le _I_, LS
45,905 38,323
MISSIOn SE_EII'E:
RETURNED CARGO
WEIGR?, LB
7,582
I. GALILEO/IU5, •n mnBmmed spin-stabilized exploratioa
spacecraft comprising • Jupiter orbiter and a Jupiter
atlospheric entry probe _ted to the IUS.
ATTAOgD)_PAiq_)AD:
I. Shuttle _lar _ckscatter bltraviolet (_BUV)
ORBITER OV-104
I Zero Gravity Growth of Ice Crystals
*CREW C(]I_ PATLOAD:
I. Polyaer _rpi_logy
2. Growth HOZlOae Conctmtration and
Distribution in Plants
3. S_mor Technology Experi_t
4. IMAK Camera
5. !_$o$¢e]_ Li_tn_ gxperimmmt
6. Air Force _ui Optical Site
CalibKation T_it
SPECIAL PAIrIDAD KISSIOII EITS:
Detailed ozporimmt (bscription in _rS-34 Payload Information Document (PID)
C_O Stlq_RY
P LE
CARGO WEIGHT
AT LIFT-OFF, LB
_LOYED P/L
WEIGHT, LB
HISSZCm SEQUERCE :
RETURNED CARGO
WEIGHT, LB
UL_.OYABLE PAI_DAD:
Data not available - _ lassified Mission
ATT_ PLB PaYI_aD:
Data not available - DOD Classified Mission
Om,B3L"rzR OV-103
C_S (Getawa_ S_ci•l):
Data not available -
DOD Classitied Mission
CREN COI@IP_Ii_I_ PAlS.GAD:
Data not available -
l_OOclassifiedKissim
SPECIAl, PAYLOAD MISSION KITS:
Data not av•ilablo -
DoOclassifiedRission
1-43
C_RGO SUmqARY
PA LE
_IGRT
AT LIFT-_4PF, LB
18,317 15,316
_CABC_
_IGHT, LB
MISSIOa SE_=CE: 33 5TS-32
GAS (Gotava¥ S_Dcial):
None
24,394
!
DEPLOYABLE PATLOAD:
$_]N19-5, a goostatlonary ¢onmnications satellite
also _ as LEASAT; leased to U.S. Nsvy.
D_ployodwui_bt: 15,316 lb
ATTAC31ED PLB PATLOAD:
Nono
RETt_mED CARGO:
LiXF, a ncm-powoced _ v_icle c_taininq ezperiunts.
d_loyed on S_-41C.
Retrieved weigbt: 21,393 lb
CREW C_JMPART_NT PAYLOAD:
1. _rican Fliqht Echocardiograph (AWE)
2. _r Force Naui Optical Site Calibre-
Zion Test (N_S)
3. Characterization of Neurospora
Circadian Rhyth_ ((38CR)
4. fluids Exporim_t Apparatus
5. IMAX Camera
6. Latitude/Lonqitude Locater (L3)
7. _soscale Ligbtninq Experi_t (IqLE)
8. Protein crystal Grov¢.h (PL'_)
SI_CY,,J_ P_MFI_JD I_ZON I_TS:
I. _to _ipulator System (BRS)
2. Galley
3. N_DS
CARGO StI_ARY MISSION SS_ERCE:
PA_L_AD-_GZA_LZ
CARGO WEIGHT
AT L.IP'I'-OFF, 1.8
D[PLOYED P/L
_IG_T, LB
_ CARGO
WEIGHT, LB
_PIX)YABLE P_:
Data not available - 13OD Classified Mission
PLB P_:
Data not available - DOD Classified Mission
34 STS-36
GAS (Getaway Special):
Data not available
DOD ClassifiedMissioh
OJmITSROV-104
CREW O01_ki_IT Pa_IDaD:
Data not available -
1300 Classified ltissi_
SPEClAL P_NISSIO_Fd_IS:
Data not available -
DOOClassifiedMission
1-44
taboo sum_ff
_I_IY
AT LII_-O_, I2S
25.517
_p/L
23,905
NISSZGi8 SIK2UII_:
RETSURN_D _RGO
HEZGHT, r..B
1,612
_a_aDv_J_UIPAYLOAD:
Huhble _ce Telescope (_Y), • large aperture
ogtical telescol_
Total d_loyed vt = 23,905 lb
ATTP_31D PLB PAI_aDAD:
1. _ Cargo Bay Camera (ICBC)
2. Ascent Particle Mkmitor (APM)
STS-31
I _ov-103
C_S (Getavay Special) :
No_
O_WAIrlTIHT PkI_A_M):
1. k_r Force Msu/ Optical Site
C_librati_ Test (Nq05)
2. _ Camera
3. Investi_tioa Lnto Polymer MMmbr_
Processin_ (II_)
4. Prote_n Crystal Grovth (PCG)
5. Itadiatiea 14nnitoru_ L_lpori_o_t (_)
6. Investz_ati_ of Arc and Io_ Behavior
in Nicro_ravit_ (Student Exi_rimont
82-16 }
SI_C/AL PA3rL(N_D IqzssZGI KITS:
1. mS
2. Galley
3. _ EVA Tools
_ NX_XOM S]_JIm_:
_IGRT
kT LIIJT--_PT, LB
MP/L
_I_lT, LB
46,173 38,604
-_ tklqLO&D:
_c.Mr_
_EIGHT, L_
7,569
fflFsses/IDS/PJ_-S - D_loyable _eight = 38,604 lb
/_YY2_DPL_ P/_IA_D:
SSm;V - Shuttle Solar Backscatter Ultraviolet
Sl_ctrometer
ISAC - Intelsat Solar Array Coupon (Attached to I_S arm)
36 I STS-41 I cmrr_ or-x03
¢_S (Gotavay Special ) :
NOrA
C]_Ol_X -Chrooos_ and Plant Cell
Divisicm in _ Enviro_u_t
- Solid Surf_ e_csk_tim [zp.ri_ent
vc_ - Voice Cc_mand _tan Exp_ri_t
PSE - Physiological System Faq_rimemt
BI_ - Badiatio_ N_cttoria_ Ibq_ri-s-t
XPI_ - Investigation into Poly_mr Membrane
Processing
Jdqos - Air Force Nau_ Optical Site
Calibrmtiom Test
SIN_ZI2_ P_ JqZSSIOM KITS:
1. Bemote Nnnipuletor _ystem (_MS)
2. Galley
3. _liois_ Geoera_or (l_q) Cooliaq
s_ten
1-45
ca_ smo_ix
CARGO _IGIIT
AT LIFT-OPF, LB
NI_IOII SBQUIICg:
DSPLOYZD P/L RSTtJRHZD CAaGO
_IGRT, ra kEICdiT ra
Ora_b_tLg PJU_M):
Data not availablo - DOt) Classified Mission
ATTACHED PLB PkXqbDaD:
Data not available - DOD Classifiq_l Mission
Data not available
DOD Classtfiod Mission
CR_ CONPAB_llIT P/_b_D:
Data not available -
OOOClassiti_ Mission
SPECIAL PAYLOAD NZSSI(_ KITS:
Data ._ot availablo -
DOD Classified Kissioa
CaCaO NIIQtT
AT LIFT-OfF, LB
27,760
WEIGHT, LB WEIGHT, tat
27,760
ATTAC_D PL_ P/kW_D:
_1 - Throe ultraviolet telescoge$ attached to an
Instru_mt Pointing Syst_ (IPS):
1. Wisconsin UV l_otopolarimeter Experi_t
(WUM_)
2. UV Inmqinq Tel_co_ (UI_)
3. _ot_i_ t_ _L_lm_o1_ (_)
B_0_tT - Broad _ X-ltay Telescot_.
Attached to its o_ two-axis pointin_ _/stem
(_)
GAS {C_tav_y St_ial):
CR_CO_P_:
SA_X -ShuttleAmeteur Radio hi.right
AN_ - Air Force N_ui Optical Site
Calibration T_st
SPSCZAL P/_LO£D _l(_ _:
1. Gall_
2. /_rod_anic O_ffi¢imt Id_tificati_
1-46
CMWO _ MISSION SI_UI_CE:
NEXGilT
AT LItPI'-OI_, ra
36,800
_PLOYED P/L
WEIGHT, L_
34,442
_C_Eo
WEIC_FF, I2_
2,358
DgPLOYa0LZ Pk.vLOJ_:
C_moa Jay _servatory (GIO), an unearned astronemical
observstory designed to iesqe objects at high energy
(gala ray) _velengths.
De_loymeat _iq_t: 34,442 Ib
ATTJK3ED PLB PkYLOAD:
Crow and F_xipmsat Translation kids (CET&) - designed
to evaluate _date tochn£ques/oquipsent for EV_
crelmober translation.
J_sceat Particle lq_uttor (klqq} - designed to assess the
the particulate coatamination in the orbiter PLB during
8sceat.
39 ! STS--37 i _ O9-104
CRENC0J_P_:
Protein Crystal Growth (P_) - II
Air Force Naui Optical Site (_)
Radiation NonitorLn_ Eq_LtpOont (M) -- III
Shuttle_mstourlqa_o Exporimont (S_REX)
- II
Bioserve/Z_tr_entati_ 1_K:b_olocJ_
_smiatee I_torials I)ispersion2_l_ratus
l_Lf_O _GM KIT_:
I_ote Ng_i/pu_ator _rs_ (BMS) s_ 301
CM_OI N_SSIG88 S_KIICE:
CAImO UKIGRT P/L
AT LIPT-OFF, lr..s LB
21,413
lXDqAY_LE PAZLG_:
Shuttle Payload Autcmoomm Satellite (SPAS) - IX/
Zn_rsrod B6ckgro_nd Signature Survey (Ill&S) - SPAS--IT/
I_S _ de_igoe¢l to observe rocket plum firi_p_ at
infrared wavelengths
I_lo_0Mot uai_t: 4,046 Ib
l_trieval veight: 3,955 lb
_lGilT _ I25
20,495
I
Multi-Purpose Experiment. Container {_e_C) - _n
additional _ experieent _te¢l on b'lg-l.
Deployed veldt: 270 Ib
(3tO A r B_ and C canister - Three canisters of chemicals
wore released. D_loyed _i_ht: .548 lb
PLB PJLYI_D:
Air Force Program (J_P) - 675 - The obj_-tivo of
J_eP-_?5 was to observe near-_arth speco and celestial
objects at il_a_ed and ultraviolQt ua_elel_jths.
Since Test P_loed (S_) - 1 - riw _ uperin_ts
mounted em• Hitchhiker - R carrier.
40 ] STS-39 1 Gllt_IYER O_-103
None
_8_m P_.VLOkD:
Cloud Loqic to Optimze Use of Defe_me
Padistion No_itoring Equil_eot (m_} - Ill
SPSC73_ _ NL_IOII KITS:
Jmmote Nonipu_ator System _JS_)
s/n 301
1-47
CJ_GO _ _ISSI(_ SW:
PA_[DaD-<3tM_Z
CANGO WEIGHT
AT LIFT-OFF, LB
28.114
_P_ P/L m_RNED _
k_Girf, La
28,114
D_PLOY_LE p_-LOAD:
Noae
PLB PAYIDAD:
Si_celab Life Sciences (SLS} - I -
a. Sl_celob Long ;4adult
b. Tunnel
c. Tmmol Extension
d. Tunnel Adapter
Ex[_rimmmts:
6 m_y syst---
6 Ca rdLiovucul a t/ca r diotmlm0ma _
3 Blood Slmten
6 _oskelatal
3 Neurovestib_lar
1 lnmme System
I Raaal/lm_cri_ Slmtem
ki_ k.mmbl_ (_aa) - 12
GJS _rimsQts mmmt_/ _a a truss stricture in the
41 I 5YS-40 ! OP,B_OV-I02
GAS (Geta_¥ Special}:
12 Experi_ts on GSa
Solid State Microecceleromoter
Experiment
Zxporimm_t in Crystal Growth
orbital Ball _rinq FJq_r_t
In-Space C_rcial Pr_ess_n_J
Foamed Ultraliqht _tals
C_mmical Precipitate Formation
Kicroqravity Experi_ts
Flower and vegetable seeds exposure to
Space
SemiconCklctor Crystal Grovth Experiment
Active Soldering Experiments
Orbiter Stability Experiment
Effo_-ts of Cosmic l_ay Radiation on
FI_ Disks mwl Plant
Eaposure to Jqicrogravit F
Physiological _tor/ng System (lq_}
Urine l_itoring System (tiNS)
anim_l Ikaclosu_e lq_an (_Jg4)
Midd_k _ero-_a_ity _porlt (_m_}
_rlock Transfer Tunnel
c3ur_o sa14_r
ca_o _ZG_ D_PID_D P/L
AT LIFt-OFF, LB WEIGHT, I15
46 ,712 37,5"15
NISSlCSI $1_:
_"lqLll_) CMIGO
l_lCdlT, r.n
9,131
PAXLOaD:
Track_ and Data Rein F Satellite/Inertial _per Stage
(TMui_/IIZS), _ of four i_tical coemmicatio_
satellites providLnq su_ort for SYS _nd other ctmt_rs.
Y_S/II_ WaiSt = 37,575 lb
PLB Pa31DM):
1. Space Station Heatpipe Advanced Radiator Element
{_an-li )
2. Shuttle Solar Sackscatter ultraviolet Instrtm_t 03
(aShY)
3. Optical Cc_mamicatio_$ Throu_ the Window (OCTW)
gXlmr _neuta:
G_5 (Getavay Si_cial):
I. Tank Pressure Control E/peri_t
1. Air Force _ Optical Site
Calibration Test (a;_S)
2. _uroral l_botograi_y _perumnt (APE}
3. Bioserve/Instrmmntati_m T_3molo_,
Associates Naterials Dispersion
_aratus (B]I3_)
4. lrnvastiqatLo_ into IL_ly_r Membrane
Procassin_ (II_P)
5. Protein Crystal Growth (1_III)
6. Space _celeratiom _ur_ System
_. Solid Surface Combustion System
(SS_S)
8. Ultraviolet Plum Inst_t
SH_AL PAFLG_D ;_l_ _tS:
m_e
1-_8
CARGO /
PAYI_AD_3L_GEAI_
CARGO WEIGHT
AT LIFT-OFF, L8
17,144
DEPLOYED P/L
_IGHT, L8
14,388
I:ZPIaOYAI_LE PAYLOAD:
I
NISSI_ SEQUENCE: 43 I STS-48
!
GAS (Getaway rTecial } :
RETURNED CARGO
WEICd4"r, LB None
2756
CREW CCfqP_PAYLOAD:
_r Atmosphere Research Satellite (UARS)
lIARS weight = 17,144 lb
Deployable wei_t: 14,388 lb
Non-deployable weight: 2,050 lb
k._EN:IED PLB Pk.vIDAD:
Expe r im_t s:
Gas nrid_ Assembly (Ga_)
I. Ascent Particle Moaitor (APM)
2. Cosmic Radiation Effects and
i_tivatic_ ;4onitor (CRLMI_
3. Radiation _nitorinq Experimnt (IU_)
4. Investigatio_ into Polymer J_abrane
Processi_ (IPPB)
5. Protein Crystal Growth (PEG)
6. N/ddeck 0-Gravity Dymm/cs Experismnt
(mOE)
7. Shuttle Activation Nonitor (SAN)
8. Physxoloqical and Anatomical Rod_t
Experiment (PAn)
SPECIAL P_ MISSION KITS:
CARC_ _ MISSION SBQq_:E:
CkmGO MEIGHT
AT LIter-OFF, LB
44,637 [ 37,588
_ CARGO
I_IGRT, LB
7,049
PAW_AD:
Defuse Support Pro_raR/Inertiel upper sta_e satellite
44 I ST_-44 I OBBITI_OV-104
GAS (Geta_S_ecial):
None
1. Terra Scout
_sp/_tw weight
D_ployed _iqht: 37,588 lb
Non-deployed _i_bt: 5,612 Ib
ATTACHED PLB PA_:
Interim Operational Contamination _onitor (IOta)
Ezl_ris_ts:
Gas nri,kje _s_bly (c,aa_
2. Military Nan in S_ece (_8-')
3. Air Force N_ Optical Site
Calibration Test (AI_)
4. Cosec Radiation Effects and
Activation l_o_itor (CREA_
5. Shuttle Activation Nonitoc (SAM)
6. Radiation Monitorinq F_Dai_t
(_-III)
7. Visual Fm_tion Nonitor (VT_-I)
8. Ultraviolet Pl_ Instrument (UV_I)
SPKCY.AL Pf_r_AD NISSIG88 KITS:
1-49
Ch_O StU_ARY
CARGO WEIGHT
AT LIFT-OFF, LB
28,663
D_VfABLE PAYLOAD: None
_YE_ P/L
_ICd_T, LB
RETURNED CARGO
WEIGHT, LB
ATTACI_D PAYLO_6:
International Microqravity L_oratory-1 ($pacolab
Long Modulo)
Objoctivo: Ccmdu_r. 9 )tutorials Sciatic and 7 Life
_..5 i 1__..03
KTT_IEDP_ (ccfr'D):
8. Critical Point Facility
PRasura natarial proportias at the
28,663 critical point
9. Gravitational Plant Pt_siolo¢_
Facility
Biological Invosti_ttioa of plants
_,ring space,light
10. Biorack
Biological investigation o£
various li_e _oruB durzng
Science experinemts in microqravity:
1. Fluid Experim_t Syston
Crystal growth and fluid behavior
2. Vapor Crystal Growth System
Rofli_t frc_ Spa¢olab 3
3. Rorcury Iodide Cr3mtal Growth
u_£1£ght frma _leb 3
4. Protain Crystal Grouth
S_flight from ST5-26, 29,, 32, 37
(Mi66Ock)
5. Organic Crystal Growth Facility
Crystal gzmeth
6. Cryostat
Crystal _rowth
7. Space Accoleratian Pk_itoring System
I_u_ura o_-orbit _tlo acceleration
to support arbor nicroqravity
oxporime_ _
spacefliqht
Reflight of Spacelab D-1 gxperi_t
11. Space Physiolo_ Experiments
Investigate htmsn space
adaptation and motic_ sicI_ss
12. Kicro_svityvastilmlar
Tnv_ti_tim
study Sl_tz_ sicknoss
13. Biostack
Ins_stigato specs radiation affects
_biolo_cal anterials
14. Namtal Workload and Porformsnco
Evaluatio_
Teat _ porforu_co o_
_or tasks in $ero-G
(Co_t'd _ next pm_)
CARGO m
PAYIDAD-_OJ_E
CARC_ hEIgHT
AT LIFT-OFF, LB
28,663
DF--oLOYED P/L
_IGHT, LB
MISSION SI_O_ICE: 45
(Conclm_)
_ CARGO
_I_FF, L8
28,663
KTT_HI_P_LO_I_ (_t'd):
15. Radiatio_ NocLitorin9 Co_tainor/Dosimoter
Measure afI_zt of space rsdiatioet on
biological _torials
GET-AJaX SPECIAL (GAS) BRIDGE CONSISTING OF 12 CARISTERS:
G-086: Effects of aicroqravity o_ cysts hatched
G-140:
G-143:
G.-329:
G-336:
G..-337:
G-457:
G-_O_,
G-_I4:
STS-42 08JL--'f_Oq-103
(Geta_y S_0cisl) (Co_t'd):
GAS ballast payload no. l (¢dSP l)
_ tmllast payload no. 2 (CdSP 2)
CRE_ C_aRT_T Parried
_elatio_ of Sols: Applied Nicro-
gravity luearch (GOSMS)
_bjocti_: investigate processin_
of 9olled sols in microgravity
Studoat Eglmrmt _ 83-2
in space; thermal co_k_tivity and bubble
velocity of air in _ter
P_ran_o_i co_vectio_ in a float_ zone
Glass bu_bles in glass --Its
$olidificati_ of _ in n-tel al_oFs
Noasur_t of diffuse sodia_al _nd_a_actic
emissions at B, R, a V standard
astrono_cal umvolm_S_s
l_rform_e of tbormoa_tic rofri_erator
ue_or aicro_ravit_
_as-liq_id s_aration under aicrogravity
G-_I0: _Itraviol_t _b_mtic_s o£
Notion o_ kis -.,a_r micro_ravit_
ca_Litia: low molting point mtarials
Ob]ectivo: Study _ro gravity
capillary rise of liquzd throuqh
granular porous modia
St,-4--t bporinemt SE 81-9
Objoctiva: Stud F co_w_-tio_
s*ro qravity
In_ti_ti_ into Polyumr Nsmbr_
Processing (Ilq_)
Oh]active: Nsm4actura polywors
in spoco
Badiatiom I_itorin_ _q_i_t
(m_-zzi)
ob_-t_vo: Nasm=oe r_lLintion
aw_ir_mmt a_¢bit
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CARGO _ MI._w._IONS_: 46
WEIGHT D_PLOYED P/L _D
AT LIFT-OFF. LB WEIGRT, L.8 WEIGEE, LB
17,683 0 17,683
0£PLOYABLZ PAYLOAD: None
ATTAX]_J) PUS P_'_OADS:
ATI_S-I (2 Spacelab Pallet and Igloo)
Objective: study the composition of the m_ddle
atmosphere and its variations over an 11 year solar
_¢le. This is the first of 10 planned _ mLtssions
over the next 11 years.
A_ mosphere Physics
Atmosphere Trace R_Iocule Spectroscopy (ATM_)
Previo_ly flew on Spacelab 1
Reflight from Spacelab 3
_ll_ter Wave _st_ric Smm_r (_S)
First flight
Atmospheric Lymsn Alpha _aissioas ()J_E)
Previously flew on Specelab l
Grille Spect_ter (GRILLE)
Previously flew on Spacel_ I
Imaging Six_tromotric 01_ervatory (ISO)
l_r_iotmly flw on Sl_acol_ 1
.L_s i_,_,0,
Solar Science
Active Cavity Radioneter Irradiance
Monitor (N3alM)
N:I_IM 1 flown on the solar
maximum satellite
Moasuremsat of the S_lar Constant
(SObC0n)
Provimasly flo_ on Spacolab 1
Solar Si)ectrtm Nsasurqmsat from
180 to 3200 Nanonmters (SOLSPZC)
Previously flown oa Spacelab l
Solar Ultraviolet Spectral
Irradiance Monitor (SUSIN)
Previously flo_ on Spacelab 2
and on the Ut_er Atmosphere
Research Satellite (t_i_)
Space Plam Physics
Atmospheric l_issio,,s Phot_tric
Xma_in_ (AZPX)
Previously flo_ on _elab 1
Space I_perLum_ts w_th Particle
^cceleratora ( SKPAC )
Previously flea on Sgecelab 1
_r_tic II_tral Atml Pr_ilpita-
tiom
(Comt'd on nat imge)
CA_GO SUm4N_
PAWuOA_RA_E
CARGO _IGRT
AT LIFT-OFF, LB
_PLOYED I)/%
MZSSIO_ SE_b_HCE: 46
( Conclu_d
RE_D CARGO
_I_, I_
17,683 0 17,683
MM_DPLBP_ (Cant'd):
Ultraviolet _str_
Far Ultraviolet Space Telescope (FNJSTb
Previously flov_ on S_acelab 1
Shuttle Solar Backscatter Ultraviolet/A (SSBUV/A)
Objective: To provi_ more accurate and reliable
re_dirx_ of global ozone to aid in the calibration of
backscatter ultraviolet instruments being flown on
free-flying satellites.
GAS (Getaway Special):
Getaway Special 229 (GAS-229)
Objective: To nelt and regrow gallium arsenide
crystals with convective effects a_s_t.
Investigation into Polymer Nsmbraaea Processin_ (IP_)
Ob_ive: to flash evaporate mixed solv_t
mjmt_ in the absence of _vmction to control
the porosity of the _llmmr mmbr--- in
nicro_ravity.
I STS_45 [O_BITERO_-104
C3_WC(_AliTI_IT PAI_J3_D (Co_t'd):
Space tissue LOSS-01 (STL-01)
Objective: To monitor the
activities of tissmt saN_les at the
cellular level _nder the in_ltm_ce
of macro_ravity
Itadiati_ Nmtitorin_ Equipm0_t-llI
(m_-III))
Objective: To --asuro io_izinq
radiation over r_atodtimo
intervals and diqitally store the
rosultin_ data.
Visual Function Tester-2 (VFT-2}
Objective: To measure basic vxsxon
perfors_nce paranmters in an
orbita" space fli_t -nviromm_t.
Cloud Lo_ . to Optimize Use of
Defense System
objective: To obtain photo-
gr_¢ sequences of cloud fields
of interest as targets of
o_or_ty.
Shuttle _t_ar Radio F_l_r_s_t II
(_ II)
Gbjecti_: To damn_strato voice,
slov-s_an television (SS_), amd;
pocket radio. All trmttod an
2 meter capabilities ..4 fast
seam telewisiom (I_TV) tr_-
aitted on 70 _- r_ilitT.
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CARGO Stl@_B_
C_GO 1EIGHT DSPLOYI_ P/L
AT LIFT-OFT, ra J WEI(_T, LB
3:,,so9 I _'T:_"6"
DtEX_bDYJU_I4_P.l_l'/.JI3AD:
i
GAS (Geta_ty Special ) :
RETU_Sq_) CARGO
I_ICdfT, LB Hone
9,463
Internatioaal telocollUmicaticcm satellite V_ r]
(Intelsat) perigee kick lotor (I_CM)
ATTM3iZD PLB PKTLGN):
assembly of station by EVA methods
(_U_N 0319_ PAYLCdU):
Commercial protein crystal grovth
(C_CG)
air Force Raui optical Site
Calibration (_)
Ultraviolet Pit Instrument (UVPI)
slqr_3u_6 PJ_YI_hD IqZSSZ_I KITS: Naae
None
_TT/K]ISD _ PA.vLOAD:
! I
msslon sl_,mmcz: 48 i s'I_-so J o_i'ma 0_-102
i i
C_S (Geta_ S_eciaI ) :
RETImlqED CA_GO
i_IGH_, LB None
24,305
united States Microgravity ladmratory (USi_-l)
Investigation into PolFl_r MIbrano Processing (IP_)
Shuttle i_at_r Radio Exporime_t-II (SAREX-II)
Ultraviolet PlUm Instr_l_t (UVPI)
Orbital _eleration he.arch F_p_ril_at (0_!_)
Zeolite Crystal Growth (Z_)
ast roculture
Gmm_ric Bi_process_j Apparatus (C_A)
Protein Crystal Grovth (PO_) Block 1
CRZN CCS_Jd_NT _:
*Zeolite Crystal Grm_th
*Ge_oric Kiogrocoasing /qpparatus _th
1 Rofrigorator/lncu_tor Module (R/13q)
*i_st roculture (ASC)
Protein CrFetal Growth (PO_) Block 1
vLt_s 3 P./13q_
*Investiqation into PolFlmr M_lbrar_
Processinq (IPI_)
Shuttle Amateur Radio F_rperim'nt-II
( SJ_iU_X-I I )
Ultraviolet Plume Xxmtru_m_t (UVPI)
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Ck_OW
PA_J_AD-_4JGFJdLE
WEIGHT
AT LIFT-OFF,
28, sas
DEPLOYED P/L
WEZ(_T, LIB
11,_8T
_OYJ4fE_ PAYLOAD:
EtmECA
Do_loyJbla voi_t: 9,901 ]J)
_IGHT, LB
GaS (Getav_ S_ial):
NOne
18,594
ATTJ_(3ED PLB PJ_d_D:
Tethered Satellite System (TSS-I)
Evaluation of Osygem Inter_'ti_ vith ;41terials-III/
Tt_rmal 8norgy Nanagem_t Processes 2A-3
( _Ol]q....Ill/'l"4qp 2A)
Cargo Bay CamJra (ICIC)
Caasortiun for Hntorial Dovolol_mt in Sp_co Complex
• nt_ PaylmKt-zz (OCmO_-IZ)
O008CIU_-III
Limited DuraUam Space _nvirammemt Caadidete
Materials Expoeure (LDCZ)
CREW CClg/dEZSgllT P_:
Gas _utm_mous Payload Caatroller (GAPC)
for Use in lClJC Operations
Pituitary Grovth Horumao Coil Fun_ion
(PHCF)
air Force Maui Optical Site Colibraticm
(_) (Passive Nmquiremm_ts Only)
Ultraviolet Plume Instrument (UV_I)
CaJk_ m
I_ZGHT
AT LIFT-(XrF, LB
27,607
[_L_BLE PJLYL_ _:
_P/L
MEI_T, Lfl
-0-
KISSIOI E:
_ chI_o
_IGHT, LB
27,607
ATTAC]_D PL8 P_42T_AD:
Jap_n_e Spacelab (Spacelab-J) L_q Module
Gas Bridge Assembly (Ga_) vith 12 Gas Canisters
50 I STS-4T I 08_r'rl_ o_-105
C_5 (_t_ S_o_ial ) :
None
CCIqPJd_5_IIT P_:
Israeli Space Agency Znvostigotim
about hornets (ISAIAE)
Shuttle mt_ar Radio I_periJent (S_aX)
Solid Surface Cambastioa _psr/_s_t (3SCE)
Ultraviolet Plume Instrmmmt (UVPI) -
Payload of Opportunity
1-53
....... _p. ,,
CARGO SUm_RY
PM___D-CSM_L_Lt
CANGO WEIGHT
AT LXFT-OFF, LB
20,132
DEI_OYU) P/L
WEIGHT, I_
5,577
PAYIZb_D:
Laser _cs Satollite (I.J_m_S)
PLB PAI_U_D:
United State_..qicrogravity Payload-2 (USI_LI)
I I
KISSlGtq SI_LqiHCZ: 51 I SI_-52 J (:1BITER or-102
I I
GAS (Geta_my Special ) :
PJClqJ_ZD ¢_IGO
WEIGHT, LB None
14,555
CQJgJ_tS]ImT PkYLOAD:
_mmJ University EzperiJmnt in Laqu_d
_t*l DLffusion (_ELD)
Phase Partitioa zn LLquid (PMU.tQ)
Sun Photo Spectrometer Earth Atmosphere
_surem_t-2 (SIGN4)
Orbiter Glov-2
Space Adaptation Tests and OOservation
(SA_)
Coumorcial Materials Dispersioa Jqpparetus
Inst_tstion Tocbaolo_7 Associates
l_1_r inents (CXXX)
Crystal by Vapor 1_nsport _qperim_t
(One)
hat Pipe 1_rforsmnce i_)
Camorcial Ptote_n Crystal Grm_b (CLOG)
Shuttle Pl,m_ l_p_gem_t Z_l_rimast
(SPXZ)
Phlmiolo_cal system _por_m_ (PSi)
CN_O SUHNMff MISSION SI_J_qCK:
NEIGHT
AT I,Z/_I'-OIL_, LB
26,118
_PLOY_ P/L
WEIGHT, US
20,953
R_ruI_D CN_GO
I,_lGill', US
7,557
DO0-1 Payload
Degloynent Weight: 20,953 11)
PI_ PI_LO_D:
O_E2_S - Orbital Debris Radar Calibration _heres
GLO - Glow Experinent/Cryoo_midteat Pipe Ex_erinent
52 I STS-S3 ! (IBITI_Oq-103
GaS (Getav_ SlX_ial):
CO8_AiI_J_IT PJ_Z_ND:
CIXX_B - Cloud Loqic to Optimize the use
of Defense System
PaP_ - Fluid aal_isiticm and i_sul_ly
_xperin_t
NIS - N_crocapeule In Space
N_ Ill - Radiation No_itor_
Equi_t - IIl
STL - $_ace Tissue Loss
EK_ST - Battlefield Laser Acquisition
Semso r _Nmt
-.E_m_i-Beld, Ea_+h-Oriemted,
• eal-Tinm, Cool.ratio, t_er-
rrieadly. Locatio_ Targotiag,
and Envir_mmtal System
- comic BadLiatiaa Effects and
Jet ivatio_ N0_tor
SPI_CIAL P/_.GND NLSSXQI KITS:
lemo_e NmApulator System (mS)
1-54
CM_Om
Pa_b_aD-QL_d&kBZ_
CaaGO WSIG_T _ Y/L
46 ,.540 37,497
_IG_T. LB
PiI_T011 _: 53 b'15--54
GAS {Gotawa¥ Spocial ) :
None
11,572
_/]DL_ - _ackimq and Data Relay Satellite/Znertial
Opper Sta_
I_ployaont Woi_bt = 37,497 lb,
l_S Pal%QfbD:
DIS - Diffuse X-Bay Sl_ctr_tor
C_EM O__ PAYI_a/):
OIBITE_ 0_;-105
(31]PlX - (_hr_losoo_ and Plant Cell
Divisi_m in
- C_rcial Generic Bio_ro_essir_
al_arat_
P_P_ - lq_aiolo_ical and Amatomical Rodent
_x_rimsmt
- Solid Surface Co_b_ti_
_ri_nt
SPECIAL _ NZS_ZCII i_YS:
C_dmO SO_IMff
C]_ lII_lIT
LII_-O_, _B
16,439
DKPLOYaI_K P/_vLo_D:
_P/L
MEIGHT, IJ9
,, 2,840
NZSSZCII SIU_IICS:
I_IGI_Y, LB
20,986
$1_R_8-201 - _ttle Point _ta_oo_$ Besearc_ Tool for
J_t ro_0_-201
D_l_J_d _i_ht: 2°840 lb
l_triev_d I_i_t: 2,79| lb
_'T_CHED PLB P_5_kD:
1_-2 - Atmospheric Laboratory for _licatioms and
Science
GAS (Getav_ Special ) :
None
- Solar b'Itraviolet S_ectrommter
- IUm464_Id, Warth-Oriemte4,
_al-45am, Coo1_rativ_ , User-
Friemdly, ;a_atz_m Targ_ci_,
IN/ _mvir_mmsmtal System
MIII - Badlatim 1_itori:_
_ui_t XXX
- Co_c Badiaticm _fects and
a_tivaticm I_mitor
II - Sh_rttle _mt_r Radio
_ri_ II
O_Z - C_m_rcial Nsterials Di_rsi_
/_permtu8 IT_ Kxporimsmts
STL - Sp_e Tissue Loss I_porimmt
P_ - Iq_siologi_l _od amat_aical
_ _I_11 _:
J_moteNnniimlator _tem
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CARGO SUI_UIY
CA/_O MKIGHT
AT LII_r-OFT, LB
26°881
MP_
NEIG_T, LB
BE'I'IW_U) _
IGZ(IT, LB
33,721
13_ffal3_MH_ IPATLOAD:
PLB PAYLOAD:
SPACEI_B - D2 (Genmn) payload
User Sul_ort Structure -
NAi/S - Hatocial Science Autonomous Payload
- Atomic Oxyg_m Exposure Tray
GAUSS - Galactic Ultravide Angle Scbmi_t Systea Camora
- Nodular Opto-Electronic Multispectral Stereo
SclunEJer
GAS (Getaway Special):
- Jelction Kinetics in Glass Melts
(XmWAI_NINT P_:
Cr_ Tole_ml_ort _rimoat
W - _tle _t4mr IUIdio _xperin_
SPZCIAL PAYLOI_ MISSI_ _[TS:
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SPACE SHUTTLE FLIGHT DURATIONS FOR THE ENTIRE FLEET
a) OV-102 Vehicle
Sequence
1
2
3
4
5
9
24
30
33
38
41
48
51
55
Flight/
Vehicle
total
STS-111
STS-2/2
STS-313
STS-4/4
STS-5/5
STS-916
STS-61CI7
5TS-28/8
STS-32/9
STS-35/10
STS-40111
STS-50/12
STS-52/13
STS-55114
Flight
duration a
54:20:53
54:13:11
192:04:46
169:09:31
122:14:26
247:47:24
146:03:51
121:00:08
261:00:36
215:05:08
218:14:20
331:30:04
236:56:13
239:39:59
On-orbit
time-
53:40:53
53:33:11
191:24:46
168:29:31
121:34:26
247:07:24
145:23:51
120:20:08
260:20:36
214:25:08
217:34:20
330:50:04
236:16:13
238:59:50
Total vehicle time
On-orbit
53:40:53
107:14:04
298:38:50
467:08:21
588:42:47
835:50:11
981:14:02
1101:34:10
1361:54:46
1576:19:54
1793:54:14
2124:44:18
2361:00:31
2600:00:30
Flight
54:20:53
108:34:04
300:38:50
469:48:21
592:02:47
839:50:11
985:54:02
1106:54:10
1367:54:46
1582:59:54
1801:14:14
2132:44:18
2369:40:31
2609:20:30
b) 0V-099 Vehicle
Sequence
6
7
8
10
11
13
17
19
22
25
Flight/
Vehicle
total
STS-6/1
STS-7/2
STS-8/3
STS-41BI4
STS-41C15
STS-41G/6
STS-51BI7
STS-51FI8
STS-61A/9
STS-51L/10
Flight
duration a
120:23:42
146:23:59
145:08:43
191:15:55
167:40:07
197:23:38
168:08:46
190:45:26
168:44:53
N/A
On-orbit
time
119:43:42
145:43:59
144:28:43
190:35:55
167:00:07
196:43:38
167:28:46
190:05:26
168:04:53
N/A
Total vehicle tiue
On-orbit
119:43:42
265:27:41
409:56:24
600:32:19
767:32:26
964:16:04
1131:44:50
1321:50:16
1489:55:09
N/A
Flight
120:23:42
266:47:41
411:56:24
603:12:19
770:52:26
968:16:04
1136:24:50
1321:10:16
1495:55:C9
N/A
Notes
a The flight duration times are from lift-off to touchdown and do
not include the period of rollout after landing.b
An average total of 40 minutes of time has been subtracted from
the flight duration to arrive at the on-orbit time. The total of
40 minutes is derived from an average of 8 minutes 30 seconds for
ascent and an average of 31 minutes 30 seconds for the time from
entry interface to landing.
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SPACE SHUTTLE FLIGHT DURATIONS FOR ENTIRE FLEET (Continued)
c) OV-103 Vehicle
Sequence
12
14
15
16
18
20
26
28
32
35
36
40
43
45
52
54
Flight/
Vehicle
total
STS-41D/1
STS-51A/2
STS-51C/3
STS-51D/4
STS-51G/5
STS-511/6
STS-26/7
STS-29/8
STS-33/9
STS-31/10
STS-41/11
STS-39/12
STS-48/13
STS-42/14
STS-53-15
STS-56-16
Flight
duration a
144:56:04 144:16:04
Total vehicle time
On-orbi_
144:16:04
Flight
144:56:04
191:44:56
73:33:23
167:55:23
169:38:52
170:17:42
97:00:11
119:38:50
120:06:48
121:16:06
98:10:04
199:22:23
128:27:38
193:14:44
175:19:47
220:08:23
191:04:56
72:53:23
167:15:23
168:58:52
169:37:42
96:20:11
118:58:50
119:26:48
120:36:06
97:30:04
198:42:23
127:47:38
192:34:44
174:39:47
221:28:23
335:21:00
408:14:23
575:29:46
744:28:38
914:06:20
1010:26:31
1129:25:21
1248:52:09
1369:28:15
1466:58:19
1665:40:42
1793:28:20
1986:03:04
2160:42:51
2382:11:14
336:41:00
410:14:23
578:09:46
747:48:38
918:06:20
1015:06:31
1134:45:21
1254:52:09
1376:08:15
1474:18:19
1673:40:42
1802:08:20
1995:23:04
2170:42:51
2392:51:14
d) 0V-104 Vehicle
Sequence
21
23
27
29
31
34
37
39
42
44
46
49
Flight/
Vehicle
total
STS-51J/1
STS-61B/2
STS-27/3
STS-30/4
STS-34/5
STS-36/6
STS-38/7
STS-37/8
STS-43/9
STS-44/I0
STS-45/11
STS-46112
Flight On-orbit
duration a tim"
97:44:38 97:04:38
165:04:49 164:24:49
105:05:37 104:25:37
96:56:27 96:16:27
119:39:21 118:59:21
106:18:22 105:38:22
117:54:31 117:14:31
143:32:44 142:52:44
213:21:25 212:41:25
166:50:44 166:10:44
214:09:28 213:29:28
191:15:03 190:35:03
Total vehicle time
On-orbit
97:04:38
261:29:27
365:55:04
462:11:31
581:10:52
686:49:14
804:03:45
946:56:29
1159:37:54
1325:48;38
1539:18:06
1729:53:09
Flight
97:44:38
262:49:27
367:55:04
464:51:31
584:30:52
690:49:14
808:43:45
952:16:29
1165:37:54
1332:28:38
1546:38:06
1737:53:09
Notes
a The flight duration times are from lift-off to touchdown and do
not include the period o£ rollout after landing.b
An average total of 40 minutes of time has been subtracted from
the flight duration to arrive at the on-orbit time. The
40 minutes is derived from an average o£ 8 minutes 30 seconds for
ascent and an average of 31 minutes 30 seconds for the time from
entry interface to landing.
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SPACESHUTTLE FLIGHT DURATIONS FOR ENTIRE FLEET (Concluded)
e) OV-105 Vehicle
Sequeqce
47
50
53
Flight/
Vehicle
total
STS-4911
STS-4712
STS-5413
Flight
duration a
213:17:38
190:30:23
143:38:19
On-orbit
time
212:37:38
189:50:23
142:58:19
Total vehicle time
On-orbit
212:37:38
402:28:01
545:26:20
Flight
213:17:38
403:48:01
547:26:20
f) Total Flight and On-Orbit Time for Space Shuttle Fleet
Vehicle/
Total flights
0V-102/14
0¥-099/10
0V-103/16
0V-104/12
0V-105/23
Program total
Vehicle total b
On-Orbit time
2600:00:30
1489: 55: 09
2382: II:14
1729:53:09
546: 26: 20
8746:46:22
Vehicle total
flight time a
2609:20:30
1495:55:09
2392:51:14
1737:53:09
547:26:20
8783:26:22
Notes:
a The flight duration times are from lift-off to touchdown and do
not include the period of rollout after landing.b
An average total of 40 minutes of time has been subtracted from
the flight duration to arrive at the on-orbit time. The
40 minutes is derived from an average of 8 minutes 30 seconds for
ascent and an average of 31 minutes 30 seconds for the time from
entry interface to landing.
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OlqS,_RCS POI_S AITD FT.TGHT _IQ4Og_'rs
; OV-FLT
1 102-1
2 102-2
3 102-3
4 I02-4
5 102-5
6 99-1
"7 99-2
8 99-3
9 102-6
41B 99-4
41C 99-5
4zc_ 103-i
41G §9-6
51A 103-2
51C 103-3
51D 103-4
51G fo3-5
51F
51I
513
61A
61B
61C
51L
26
2_
29
3O
28
34
33
32
36
31
,11
38
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37
39
4O
43
48
44
42
45
49
50
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47 ,
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53
54
56
55
99-|
103-.6
104-1
_9-9
104-2
102-'/
99-10
103-7
104-3
zb3-s
104-4
102-8
104-5
103-9
102-9
104-6
103-10
103-11
fo4-o_
102-10
ib4-s
103-12
102-11
104-9
103-13
io4-zo
103-14
104-11
105--1
102-12
104-12
105-2
102-13
103-15
105--3
103-16
102-14
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13
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1-166
1-167
Mission
Seq.
NO.
1-4
5
5
6
7
10
11
12
13
14
15
16
17
18
19
STS-
NO.
STS-I
through
STS-4
STS-5
STS-5
STS-6
STS-7
STS-8
STS-8
STS-9
STS-9
41B
41C
41C
41D
41G
41G
51A
51C
Orbiter
Vehicle
102
102
102
099
O99
099
099
102
51D
51B
51B
51G
51F
102
099
099
099
103
099
099
103
103
103
099
099
103
099
WINDOW DATA
Window, S/N,
Dash no.
N/A
R. fwd. (#III)
-0028
L. fwd. (#TBS)
-0028
N/A
R. mid. (#112)
-0027
L. fwd. (#114)
-0028
R. fvd. (#113)
-0028
L. side (#116)
-0026
R. side (#TBS)
-0026
L. fwd. (#TBS)
-0028
R. fwd. (#TBS)
-0028
L. side (#117)
-0026
L. side (#106)
-0026
L. side (#117)
-0026
R. fwd. (#104)
-0028
R. o.h. (#TBS)
-0019
L. mid. (#104)
-0027
NIA
L. fwd. (#TBS)
-0028
R. fwd. (#TBS)
-0028
R. mid. (#TBS)
-0027
R. mid. (#TBS)
-0027
Anouly
None
bruise
pit
None
pit
hazing
pits
pit
pit
pit
pit
pit
pit
pit
pit
pit
pit
None
pit
pit
pit
pit
Disposition
Window removed; currently
being used for training at
KSC.
Window retained; pit measured
.05" x .06 x .0068" dp.
Window removed; pit evaluated
at JSC (.15" x .129" x .0171"
dp.); orbital debris impact
proposed.
Window removed; in storage
at JSC.
Window removed; 2 pits measurm
.075"dla. x 0073" dp and
.022"dia. x .0009" dp. At JSC
Window removed; pit measured
.04" x .045" x .0035" dp. At
JSC.
Window retained; pit measured
.015" x .025" x .0014" dp.
Window retained, pit measured
.0012" dp.
Window retained; pit measured
.0385" x .0415" x .0048" dp.
Window retained; pit measured
.025" dia. x .0009" dp.
Window removed; pit measured
.075" dia. x .008" dp. At JSC
Window removed; pit measured
.055" x .05" x .007" dp.
Window removed; pit measured
.089" dia. x .0113" dp. At JSC
Window retained; 2 pits meas-
ured .001" dp and .0018" dp.
Window removed; pit measured
•05" x .03" x .0088" dp. At
JSC.
Window retained; pit measured
•030" dia. x .0016" dp.
Window retained; pit measured
.055" x .040" x .0014" dp.
Window retained; pit measured
.04" x .025" x .0038" dp.
Window retained; pit measured
.04" dia. x .0014" dp.
1-168
/1
J
r
WINDOW DATA
Mission
Seq.
No.
20
21
22
STS-
No.
511
51J
61A
61A
Orbiter
Vehicle
103
104
099
099
23 61B
61B
618
24 61C
25 51L
26 26
27 27
28 29
29 30
30 28
31 34
32 33
33 32
34 36
35 31
36 41
104
104
104
102
099
103
104
103
104
102
104
103
102
104
103
103
Window, S/N,
Dash no.
L. fwd
-0028
N/A
L. mid. (#114)
-0027
R. fwd.
-0028
L. side (#120)
-0026
L. mid. (#105)
-0027
R. fvd. (#105)
-0028
L. side (#102)
-0026
N/A
NIA
NIA
NIA
R. side (#113)
-0026
NIA
NIA
NIA
NIA
NIA
R. side (103)
-0026
NIA
Anomaly
pit
None
pit
pit
pit
pit
pit
pit
None
None
None
None
pit
None
None
None
None
None
None
None
Disposition
Window retained; pit meas
.09" dia. x .0083" dp
Window removed; pit measu
.049" dia. x .0064" dp.
JSC.
Window retained; pit meas
• 025" dia. x 0006" dp.
ilpacts connected by frac
Window removed; pit measu
.025" x .015" x .0009" dp
JSC.
Window retained; pit meas
• 025" dia. x 001" dp.
Window removed, pit measu
• 097" x .043" x .0078" d_
JSC.
Window retained; pit meas
.022" dia. x .0008" dp.
Window removed; pit meas_
.I017" x .0919" x .0115"
Window removed; pit meast
0.06" XO.051" XO.OI" deel
1-169
glNDOg DATA
Hission
Seq.
No.
37
38
39
40
41
42
43
44
45
STS-
NO.
38
35
37
39
40
43
48
44
42
Orbiter
Vehicle
104
102
104
103
102
104
103
104
103
Windov, S/N,
Dash no.
R. fvd. (116)
-0028
L. fvd. (106)
-0028
L. side (105)
-0026
R. side (124)
-0026
L. side (122)
-0026
NIA
NIA
R. aid (108)
-0027
R. mid. (106)
-0027
R. side (132)
-0026
R. forvard (116)
-0028
Anomaly
Pit
Pit
Pit
Pit
STS-35-18
(Pits)
None
None
Pit
Pit
Pits
Pits
Disposition
Windov retained; pit measure_
0.05" x 0.045" x 0.0087" deel
Nindov retained; pits measurq
0.0253" dia. x 0.0052" deep
0.0444" dia. x 0.0065" deep
0.0390" dia x 0.0073" deep
gindov removed; pit measured
0.050" x 0.055" x 0.0039" de
Windov removed; pits measureq
0.0207" dia. x 0.0016" deep
0.0282" dia. x 0.0027" deep
Wtndov removed; pit measured
0.068" x 0.046" x 0.0109 dee
gtndov removed. Pit
measured 0.0663" x 0.0668"
x 0.0162" deep.
Windov removed. Pit measure
0.0427 in. diameter by
0.0077 in. deep
Windov removed. Three pits
measured:
I. 0.0360 in. diameter by
0.0079 in. deep
2. 0.0207 in. diameter by
0.0027 in. deep
3. 0.0445 in. diameter by
0.0048 in. deep
Vindov removed. 1 bruise and
2 pits.
Wlndov retained; pit measure
0.0401 inch diameter by
0.0083 inch deep.
L. forvard (109)
-OO28
Pit
1-170
WINDOW DATA
Mission
Seq.
No.
46
47
48
49
5O
STS-
No.
45
49
50
46
47
Orbiter
Vehicle
104
105
102
104
105
Window, S/N,
Dash no.
R. side (137)
-0026
L. Side (128)
-0026
L. Mid (122)
0027
LOH (I06)
-0029
R. Side (131)
-0026
L. Fwd.(103)
-0028
L. Mid (115)
-0027
R. Fwd. (118)
-0028
!ROH (115)
-0029
!R. Side (135)
~0026
R. Mid.(121)
-0027
Anomaly
Pit
Pit
Scratches
Pits
Pit
Pit
Pit
Pit
Pit
Pit
Pit
Pit
Disposition
Window removed; pit measL
0.0266 inch diameter by
0.0027 inch deep.
Window removed; pit measu
0.04492 inch diameter by
0.0027 inch deep. Scratc
not measurable.
Pit measure 0.0247 inch
diameter by 0.00208 inch
Pit measured 0.0272 inch
Window removed; pit measu:
0,0605 inch diameter by
0.00447 inch deep.
Window removed; pit measul
0.033 inch diameter by
0.00286 inch deep,
Window retained; pits mea_
0.0535 inch dia. by O.O05Z
deep and 0.035 inch dia.
by 0.0045 inch deep
Window retained; pit measu
0.0735 inch diameter by
0.0052 inch deep.
Window removed; pit measur
0.210 inch diameter.
Window removed; pit measur
0.0267 inch diameter by
0.00304 inch deep.
Window removed; pits measu:
0.0503 inch dia. by 0.0056!
inch deep; 0.0329 inch dia
0.00439 inch deep
Window removed; pit measur_
0.1206 inch diameter by
0.005o1 inch deep.
1-171
WINDOWDATA
iMission
Seq.
No.
50
(cont'd)
51
52
53
54
STS-
No.
47
52
53
54
56
Orbiter
Vehicle
105
102
103
105
103
Window, S/N,
Dash no.
ROH (123)
-0029
L. Mid.(122)
-0027
L. Fwd. (103)
-0028
L. Side (125)
-0026
N/A
R. Mid (-)
-0027
R. Fwd. (121)
-0028
L. Mid (II0)
-0027
L. Mid (II0)
-0027
L. Fwd (107)
-0028
L. Fwd (107)
-0028
L. Fwd. (I07)
-0028
Anomaly
Pit
Pit
Bruise
Pit
None
Pit
Pit
Pit
Pit
Pit
Pit
Pit
Disposition
Window removed; pit measured:
0.043 inch diameter by
0.0041 inch deep.
Window retained; pit measured
0.012 inch diameter by
0.0029 inch deep.
Window removed; bruise
measured 0.I inch diameter.
Window removed; pit measured
0.03 inch diameter by
0.0032 inch deep.
Window retained; pit measured
0.027 inch diameter by
0.0027 inch deep.
Window retained; pit measured
2.023 inch diameter by
0.0034 inch deep.
Window removed; pit measured
0.0227 inch diameter by
0.00428 inch deep.
Window removed; pit measured
0.0264 inch diameter by
0.00336 inch deep.
Window retained; pit measured
0.I01 inch diameter by
0.00551 inch deep.
Window retained; pit measured
0.0405 inch diameter by
0.00397 inch deep.
Window retained; pit measured
0.052 inch diameter by
0.00355 inch deep.
1-172
WINDOW DATA
Mission
Seq.
No.
54
(cont'd)
55
STS-
NO.
56
55
Orbiter
Vehicle
103
102
Window, S/N,
Dash no.
L. Fwd (107)
-0028
R. Fwd (115)
-0028
R. Fwd (115)-0028
!L. Side (141)
-0026
R.0verhead (103)
N/A
Anomaly
Pit
Pit
Pit
Pit
Pit
None
Disposition
Window retained; pit measl
0.106 inch diameter by
0.00555 inch deep.
Window retained; pit measL
0.045 inch diameter by
0.00478 inch deep.
Window retained; pit meast
0.028 inch diameter by
0.00187 inch deep.
Window retained; pit measu
0.023 inch diameter by
0.0049 inch deep.
Window removed; pit measur
0.0225 inch diameter by
0.0026 inch deep.
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SPECIFICATIONS FOR AVIONICS INCLUDING DPS, GNC, AND COMMUNICATIONS & TRACKING
ITEM PART NO. NOMENCLATURE
AA MC621-0043 2043
ACCU MC409-0005 0001
ADI MC432-0235 0002
ADTA HC409-00!I 0006
AI MC432-0219 0002
AME MC432-0224 0022
AMI MC432-0224 0011
ANSA MC478-0106 4004
ASA MC621-O043 6046
ATU AL MC409-O005 0012
ATU LT MC409-0OO5 0012
ATU MD MC409-0005 0012
ATU MS MC409-0005 0012
ATU PE MC409-0005 0012
ATU RT MC409-0005 0012
ATVC MC621-0043 6541
AVVE MC432-0226 0022
AVVI MC432-0226 0Oli
BF PDU MC621-0056 0053
DA MC409-0025 3001
DA MC409-0025 3005
DDU MC409-0023 0003
EL AS1 MC409-0025 1001
EL AS2 MC409-0025 2001
ESA LI MC621-0014 0017
ESA LO MC621-0014 0018
ESA RI MC621-0014 0017
ESA RO MC621-0014 0019
EVAX
FM XM MC478-0106 3001
FMS MC478-0106 3501
GCIL MC450-0051 0002
HSI MC432-0218 0003
IMU MC409-0004 0010
KB SP MC409-0025 4001
MLS DEC MC409-0017 0006
NLS RF NC409-0017 0001
MPSACTP MC621-0015 0017,18
MPSACTY MC621-0015 0019,28
NSP MC476-0137 0004
OMSACTP MC621-0009 2161
OMSACTY MC621-0009 2163
OMSCONP MC621-0009 0125
OMSCONS MC621-0009 0125
PL SP HC476-0138 0004
PLINT MC478-0105 0001
PLINTX ME452-0152 0001
PRE MC4,8-0106 2001
PWR MC478-0106 2501
ACCELEROMETER ASSEMBLY
AUDIO CENTRAL CONTROL UNIT
ATTITUDE DIRECTION INDICATOR
AIR DATA TRANSDUCER ASSEMBLY
ACCELERATION INDICAte..
AMI ELECTRONICS
ALPHA MACH INDICATOR
ANTENNA SWITCH ASSY S-BAND
AEROSURFACE SF_VO AMPLIFIER
AUDIO TERMINAL UNIT AIRLOCK
AUDIO TERMINAL UNIT LEFT
AUDIO TERMINAL UNIT MIDDECK
AUDIO TERMINAL UNIT MISSION STATION
AUDIO TERMINAL UNIT PAYLOAD STATION
AUDIO TERMINAL UNIT RIGHT
ASCENT THRUST VECTOR CONTROLLER
AWI ELECTRONICS
ATTITUDE VERTICAL VELOCITY INDICATOR
BODYFLAP POgER DRIVER UNIT
DEPLOYED ASSY
DEPLOYED ASSY
DISPLAY DRIVER D_IIT,OO02 (OV-103)
ELECTRONICS ASSY KU-BAND
ELECTRONICS ASSY KU-BAND
ELEVON SERV0 ACTUATOR LEFT INBOARD
ELEVON SERVO ACTUATOR LEFT OUTBOARD
ELEVON SERVO ACTUATOR RIGHT INBOARD
ELEVON SERVO ACTUATOR RIGHT OUTBOARD
EVA/ATC TRANSCEIVER UHF
FM TRANSMITTER S-BAND
FM SIGNAL PROCESSOR S-BAND
GROUND CONTROL INTERFACE LOGIC
HORI?,,:_AL SITUATION INDICATOR
INERTIAL MEASUREMENT UNIT
SIGNAL PROCESSOR KU-BAND
MLS DECODER
MICROWAVE LANDING SYSTEM RF ASSEMBLY
MAIN PROPULSION SYSTEM ACTUATOR PITCH
MPS ACTUATOR YAW
NETWORK SIGNAL PROCESSOR
OMS ACTUATOR PITCH
OMS ACTUATOR YAW
OMS CONTROLLER PRIMARY
OMS CONTROLLER STANDBY
PAYLOAD SIGNAL PROCESSOR S-B_ND
PAYLOAD INTERROGATER S-BAND
PAYLOAD INTERROGATER TRANSFER SWITCH
PRE-AMPLIFIER S-BAND
POWER AMPLIFIER S-BAND
SPECIFICATIONS FOR AVIONICS INCLUDING DPS, GNC, AND COMMUNICATIONS & TRACKING
ITEM PART NO. NOMENCLATURE
RALT MC409-0015 0004
RGA MC493-0015 0Oll
RGASRBL MC493-0015 0105
RGASRBR MC493-0015 0105
RHC MC621-0043 3047
RJDA MC621-0043 6344
RJDF MC62!-9043 6244
RPTA MC621-0043 3440
RS PDU MC621-0053 0048
SBC MC450-0064 0001
SBTC MC621-0043 3240
SPA MC409-0025 4OO1
SPI MC432-0221 0Oll
ST MC431-0128 0013
TACAN MC409-0014 0006
THC MC621-0043 3140
XPOND MC478-0106 I001
RADAR ALTIMETER
RATE GYRO ASSEMBLY
LEFT SOLID ROCKET BOOSTER RGA
RIGHT SRB RGA
ROTATION HAND CONTROLLER
REACTION JET DRIVER AFT
RJD FORWARD
RUDDER PEDAL TRANSDUCER ASSEMBLY
RUDDERISPEEDBRAKE PONER DRIVER UNIT
SWITCH BEAM CONTROL ASSY S-BAND
SPEEDBRAF_/THRUST CONTROLLER
SIGNAL PROCESSING ASSY
SURFACE POSITION INDICATOR
STAR TRACKER
TACTICAL AIR NAVIGATION
TRANSLATION HAND CONTROLLER
TRANSPONDER S-BAND
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1-429
STS-26
STS-27
STS-29
STS--30
STS-28
STS-34
STS-33
STS-32
STS-36
STS-31
STS-41
STS-38 !
$,rs-.-35
sTs-37
STS-39
STS--40
STS--43
STS-48
STS-44
STS-42
STS-45
STS'49
STS--50
STS-46
STS-47
STS-52
STS-53
STS--54
STS-56
STS-55
_P..qD FILE IX REGUZIU_E_r
vehicle
or-103
OV-104
OV-103
OV-104
OV-I02
OV-104
Or-103
OV-102
OV-104
OV-103
Of-103
OV-104
OV-102
OV-104
Or-103
OV-102
OV-104
OV-103
OV-104
Ov-103
OV-104
Or-105
0V-102
OV-104
0V-105
OV-102
0V-102
Or-lOS
OV-103
OV-102
_Jl_e r
of
requireumnt s
109 7
112 9
111 7
111 S
109 5
166 12
169 10
171 14
169 8
177 15
173 9
173 12
173 13
221 ?9
217 16
210 9
233 21
241 12
213 Ie
213 21
212 18
212 18
212 11
212 11
212 21
215 10
215 11
215 15
215 7
215 18
Failed
in-fli_t
checkout
Ground
checkout
by
in-fli_t
anomaly
4
6
2
2
2
6
2
S
3
1
1
3
5
4
1
3
10
1
1
I
3
S
4
2
1
1
2
4
0
10
Ground
checkout
by roquest
0
o
1
0
0
2
2
o
3
2
2
0
2
4
3
2
2
1
6
7
4
1
1
2
5
0
0
o
o
o
Groumd LRU
checkout Retest
waived
3 0
3 0
4 0
3 0
3 0
4 0
6 0
6 0
2 0
12 0
6 0
9 0
6 0
11 0
12 0
4 0
9 0
3 0
1 0
2 5
8 2
1 0
0 5
1 6
0 12
0 $
0 0
1 0
0 0
0 0
Data provided by VFS/1,_P Group
once/
[ne.orval
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
7
10
6
$
$
1
0
3
1
7
10
7
8
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DATA SOURCES
NASA/JSC
Program Hission Reports, STS-1 and subsequent missions -
Flight Data and Evaluation Office/VF
Flight Requirements Documents, STS-1 and subsequent missions -
Nission Integration Office/TH
Operational Flight Profiles, STS-1 and subsequent missions -
Flight Design and Dynamics Diviston/DN
Flight Readiness Reviev Reports, STS-1 and subsequent missions -
Space Shuttle Project Office/CA
Orbiter Hass Properties Summary -
Flight Data and Evaluation Office/VF
Problem Tracking Lists and Flight Problem Closeouts -
Flight Data and Evaluation Office/VF
Descent Postflight SuRsary -
Flight Analysis Branch/DN3
Rockvell Space Operations Company/Rl6D
Landing Performmce Chart -
Nechanical Systems Branch/ES6
NASA/NSFC
Final Flight Evaluation Reports, STS-1 and subsequent missions -
Shuttle Projects Flight Evaluation Group/EE31
Rockvell International Corporation, Dovney, CA.
Postflight Summaries, STS-1 and subsequent missions
STS Press Information Book vith Mission Supplements
Lockheed Support Operations Company, KSC,.FL.
Tire/gheel and Brake Serial Number Data
Lockheed Engineering and Sciences Compan_ Houston r TX
Landing Deceleration Data, Calculated Brake Energies/Pressures and Brake
Part/Serial Number Data, Landing and Ferry Data, and Orbiter Tire Da
t
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SHUTTLE IN-FLIGHT ANOMALY LIST
This part of the report is a listing of all Orbiter in-flight anomalies
arranged in order by affected Work Unit Codes of the failed items from Shuttle
flights STS-I through STS-50 and STS-52 through $TS-56.
Column 1 - Work Unit Code (WUC): A six character alpha-numeric
representation of the failed item, for example, V75MAE is the
Orbiter Operational Instrumentation OPS 2 recorder, as noted in
the master WUC listing.
Column 2 - Problem Number: For STS flights 1 through 9, 26 through 36, and
38, the first number is the flight number and the second number is
the number assigned to the problem on the Problem Tracking List
for that flight. For example, 5-07 is flight STS-5, problem
number 7.
For STS flights after STS-9 and before STS-26, the first 3
characters define the flight number and the number after the dash
indicates the number assigned to the problem on the Problem
Tracking List. For example, 41B-6 is flight STS 41-B, problem
number 6.
For STS flights 37, and 39 and subsequent, the first three
characters and the number following the first dash define the
flight number. The character following the second dash defines
the vehicle element (V = Orbiter, T = External Tank, etc.), and
the number following the third dash defines the assigned problem
number. For example, STS-37-V-09 is flight STS-37, Orbiter
problem number 9.
Column 3 - This number is the manufacturer's serial number of the Orbiter on
which the anomaly occurred.
Column 4 - Corrective Action Record (CAR) number assigned to the failed part
Column 5 - A brief title of the anomaly.
Note: The Problem Tracking List and Flight Problem Reports are prepared by
the Flight Evaluation and Engineering Office, VF3, Building 45, Johnso
Space Center.
CAR's are maintained by the Quality Assurance Office, ND5, Building 45
WUC's are maintained by the Rockwell International Corporation, Orbite
Logistics Office, Downey, CA.
2-1
ORBITER SYSTEMS WORK UNIT CODE INDEX
VO0 - GENERAL CATEGORY
VOl - EXPERIMENTS
V05 - PURGE, VENT, AND DRAIN
V06 - THERMAL CONTROL
VO9 - THERMAL PROTECTION
VI0 - WING
VI3 - ELEVON'S
V33 - CREW MODULE
V34 - MID FUSELAGE
V35 - AFT FUSELAGE
V37 - PAYLOAD BAY DOORS
V39 - THERMAL BARRIERS, WINDOW
V41 - MAIN PROPULSION
V42 - REACTION CONTROL
V43 - ORBITAL MANEUVERING
V45 - ELECTRICAL POWER GENERATION AND POWER REACTANT STORAGE AND DISTRIBUTIO_
V46 - AUXILIARY POWER UNIT
VSI - LANDING/DECELERATION
V52 - BRAI_/SKID CONTROL
V54 - PAYLOAD RETENTION/DEPLOYMENT
V55 - PYROTECHNICS AND RANGE SAFETY
V56 - ATTACHMENT/SEPARATION, ET
V57 - AEROSURFACE CONTROL
V58 - HYDRAULICS
V59 - REMOTELY OPERATED DOORS
V61 - ATMOSPHERIC REVITALIZATION
V62 - WATER/WASTE MANAGEMENT
V63 - ACTIVE THERMAL CONTROL
V64 - AIRLOCK SUPPORT
V65 - CREW PROVISIONS & ACCOMMODATIONS
V66 - CREW EQUIPMENT
V71 - GUIDanCE AND NAVIGATION
V72 - DATA PROCESSING
V73 - DISPLAYS AND CONTROLS
V74 - COMMUNICATIONS AND TRACKING
V75 - OPERATIONAL INSTRUMEL_TATION
V76 - ELECTRICAL POWER DISTRIBUTION
V78 - DEVELOPMENT INSTRUMENTATION
V79 - FLIGHT CONTROL
2-2
ORB_t IN-FI_GI_ _ES FOR THE 7t_.ET
(a) OV-102 Vehicle - Columbia (d) OV-104 Vehicle - Atlantis
I
2
3
4
5
9
24
30
33
38
41
48
51
55
Mission/
flights
per vehicle
STS-I/I
STS-2/2
STS-3/3
STS--4/4
Sn_--515
STS-9/6
s'rs-6 lc/.7
STS-28/S
_rs--32/9
STS-35/10
STS-40/I1
STS-50/12
STS-52/13
sls-55/14
In-flight
anomaly
total
61
51
47
34
25
34
14
31
29
23
16
28
19
17
21
23
27
29
31
34
37
39
42
45
46
49
M_s_ion/
flights
per vehicle:
STS-blJ/I
STS-61B/2
STS--2.7/3
S_-30/4
ST$-34/5
STS-36/6
STS-3$p
STS-37/8
STS-43/9
STS-44/10
STS-45/ZZ
STS-46/12
In-flight
anomaly
total
11
12
24
23
21
20
9
20
16
18
13
12
(e) 0V-105 Vehicle - Endeavour
Fliq_t P_ssion/ ln-fliqtlt
sequence flights anomaly
per vehicle total
(b) 0V-099 Vehicle - Challenger
Flight
sequence
6
7
8
10
11
13
17
19
22
25
34
26
25
26
21
15
N/A
(c) OV-103 Vehicle - Discovery
12
14
15
18
18
21
26
2S
32
35
36
40
43
45
52
54
lliaaio_/
flights
per vehicle
SI_-41 D/1
STS-51A/2
STS--51C/3
STS-51D/4
STS-51G/5
STS-51X/6
STS-2S/7
STS--2918
STS-33/9
S_-31/10
S_-41/11
S1_--39/12
STS-.-48/13
STS-42/14
STS-53/15
_1'S-56/16
zn-flight
anomaly
total
30
29
15
1.7
14
19
20
30
18
18
12
14
9
10
12
11
47 STS--49/1
50 _ b_4.7/2
54 [ ST$-54/3
36
26
15
(f) Total Flight and On-Orbit Time
for Space Shuttle Fleet
Vehicle/
totel fli_ts
OV-102/14
OV-099/10
OV-103/16
OV-104/12
OV-105/3
vehicle total
anomaliea
429
263
2'78
199
'7.7
Orbiter and GFE
Pro3ects total 1246
2-3
NUC
E41NO0
GFE
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOGEN
VOOPAY
VOOPAY
VOOPAY
VOOPAY
VOOPAY
VOOPAY
VOOS/W
VOOS/W
V00S/W
V00S/W
VOOS/W
VOOS/W
V00S/W
V00S/W
VOOSIV
V00S/W
V01GAS
VOIGAS
VOIOEX
VOIOEX
VOIOEX
VOIOEX
VOITDR
VO5AOO
V05NBK
VO5NBR
VO5NBU
VO5NCC
V05000
V05000
VO6AOO
VO6F
PROB#
27R-13
27R-06
1-35
1-37
1-53
2-33
2-49
3-41
4-19
6-20
6-34
8-28
8-29
9-20
41B-28
41D-06
61A-13
55-16
7-03
7-17
7-35
_IB-08
41C-17
41G-21
9-09
9-11
51B-05
51B-19
51D-10
51F-08
511-08
51L-05
61A-18
61C-07
4-09
5-06
2-25
2-42
41G-24
51B-25
29-05
38-06
2-45
1-51
1-51
2-45
31-17
37-V-14
30-20
51A-23
102
102
102
103
104
104
103
INFLIGHT ANOMALY LIST
BY NUC
CAR# NOMENCLATURE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
AC5725
NONE
NONE
NONE
_5799
NONE
NONE
NONE
NONE
NONE
NONE
63070
NONE
04F015
NONE
HEDO019
HEDO020
HENO047
HENO049
29RF05
38RF06
NONE
01FO31
01F031
NONE
GFE
37RF13
30RF27
NONE
MPS LII2 MANIFOLD PRESS BELOW REG SET POINT
TAGS PAPER JAN
ORB FIRST ROLL OVERSHOOT POORLY DAMPED AT 12 PSF
ORB TOUCHDOWN 3200 FEET LONG
ORB LATERAL OSCILLATION AT 1.6 MACH
ORB TOUCHDOWN 3300 FEET SHORT
ODOR IN THE CREW CABIN FROM NET TRASH
HIGH WINDS ALOFT ON "WAVE OFF" DAY
ORB TORQUING PRODUCED ATTITUDE EXCURSIONS
T-ZERO DMBILICAL DAMAGE
ODOR IN CABIN NEAR MLR
PAYLOAD BAY DEBRIS AFTER PAYLOAD DEPLOY
CABIN DEBRIS AND DUST
NOISES AND OSCILLATIONS REPORTED BY CREW
TM FORMAT LOAD 161 HDR PROCESSING ERROR
WATER & FIRE DAMAGE AFTER SSME ABORT SHUTDOWN
STREAM OF PARTICULATE MATTER STRUCK _HE ORBITER
SPOC PGSC DATA INPUT PROBLEM
ANIK SUNSHIELD HUNG-UP DURING CLOSURE
VIBRATION DURING PALAPA SPIN-UP
SPAS ELECTRICAL DISCONNECT STOWED TALKBACK
INTEGRATED RENDEZVOUS TARGET (BALLOON) FAILED
FSS KEEL RETENTION LATCH DRIVE MOTOR LOST PHASE
SIR-B ANTENNA OUTER LEAF DIVERGENT OSCILLATION
GPC STATE VECTOR TIME TAG TO SL INC BY 1 DAY
SPACELAB TOTAL KW COMPUTATION READING ZERO
SN ONBOARD DISPLAY DATA EXHIBITED ERRATIC VALUES
BFS ERROR UPDATING RUNWAY
PRIMARY AVIONICS SOFTWARE SYSTEM GNC GPC ERRORS
GPC BODY RATE DATA TRANSFER INCONPATABLE WITH SL
BFS OMS 2 OUT OF PLANE VELOCITY 12.5 FPS GT PASS
SRB NOZZLE CLEh_RANCE I-LOAD ERROR
POCC COMMAND RECEIVED A "PSP n INVALID REQUEST
VERNIER RCS JETS FIRED EXCESSIVELY
GET AWAY SPECIAL ACTIVATION UNSUCCESSFUL
GET AWAY SPECIAL ENCODER ON WRONG PANEL
OEX RECORDER BELT MIS-TRACKED
AFT FUSELAGE GAS SAMPLER BOTTLES
ACIP FAILED PRELAUNCH
ACIP X-AXIS ANGULAR ACCELEROMETER FAILED HI
PI CH I ERRONEOUS READING
BH VENT DOOR I & 2 PURGE FAILURE
LH WING VENT RELIEF DOOR OPENED
RH WING VENT DUCT STRUCTURAL FAILURE
LH WING VENT DUCT STRUCTURAL FAILURE
RH WING VENT RELIEF DOOR OPENED
5 OF 6 GAS SAMPLER BOTTLES LEAKED
ABNORMAL O. CONCENTRATION AFT FUSELAGE
1307 BULKR_AD BLANKET DAMAGE
PAYLOAD BAY BLANKET5 AND METAL DISCOLORED
2-4
W'OC PROB#
V06000 50-V-27
V06000 47-V-13
V06000 47-V-28
V06R 2-43
VOgBO0 26-13
V09000 29-25
V09000 :45-V-08
V09TPS 1-09
VO9TPS 1-32
VOgTPS 2-19
V09TPS 2-19
VO9TPS 2-19
VO9TPS 3-16
V09TPS 4-01
V09TPS 4-29
VO9TPS 6-05
VO9TPS 7-27
VOgTPS 8-27
VO9TPS 9-32
VO9TPS 41B-27
V09TPS 41G-05
VOgTPS 41G-25
VOgTPS 51B-06
VOgTPS 51B-26
VOgTPS 51C-10
vogTPS 51F-15
V09TPS 51G-If
vogTPS 511-13
IVOgTPS 51J-07
VO9TPS 61B-07
VIOAEA 51D-14
'V13SAO 31-15
V22B 3-46
V23A 7-37
V310OO 49-V-36
V31AAA 2-39
V33AAA 30-17
V33AAC 41G-08
V33ABA 2-39
V33ABA 8-32
V33ABA 41G-08
V33ABB 7-26
V33ACA 41G-O8
V33ADC 51A-19
V33AOO 35-18
V33B 6-22
V33B 7-28
V33SB 51L-01
V33SB 51L-O2
ORB
102
105
105
102
103
103
104
102
102
102
102
102
102
102
102
099
099
099
102
099
099
099
099
099
103
099
103
103
104
104
103
103
102
099
105
102
104
099
102
099
099
099
099
103
102
099
099
099
099
CAR#
,50RFI6
NONE
NONE
NONE
26RF13
29RF24
45RF05
NONE
01F015
02F024
02F031
02F022
NONE
NONE
04F026
NOSE
NOSE
NONE
NONE
NONE
17F010
17F015
24F001
NONE
NONE
NOBE
23P009
23F009
IM31RF17
AC3037
NONE
NONE
NONE
30RF24
NONE
NONE
NONE
NONE
07F015
NOSE
NONE
NO_E
06F016
06F016
NONE
33F002
INFLIGHT ANOMALY LIST
BY _C
NOMENCLATURE
PROTRUDING PLBD DOGBONE SEAL
RUDDER SPEED BRAKE TPS DISPLACED
CHIN PANEL THERMAL EFFECTS
STAR TRACKER CAVITY THERMAL BLANKETS DISCOLORED
RT WING "6 X 18" TPS LOST DURING/ASCENT
AFT (1307) BULKHEAD THERMAL BLANKETS LOOSE
DAMAGE RT RCC PANEL #i0
TILE FAILURE ON OMS POD
OMS POD SKIN STRUCTURE DELAMINATED
TPS DAMAGE DURING ASCENT, ENTRY AND LANDING
TPS DAMAGE DURING ASCENT, ENTRY AND LANDING
TPS DAMAGE DURING ASCENT, ENTRY AND LANDING
TILES LOST FROM FWD FUSELAGE & UPPER BODY FLAP
ORBITER SURFACE TPS HAIL STORM DAMAGE
HRSI TILE ON BODY FLAP DEGRADED BY AFT VRCS
TPS DAMAGE TO OMS PODS AND NEAR WINDOWS & NOSECA
TPS DAMAGE TO LOWER SURFACE, FRSI, AFRSI, AND T!
TPS DAMAGE TO TILE, SSME INSULATION & ARCS AFRSI
LH OMS POD TPS DAMAGE
TPS DAMAGE TO l.S OMS POD ANDNOSE AREA
THERMAL PROT_ION SYSTEM DAMAGED ON OMS PODS
MISSING TILE IN THE LH WING GLOVE AREA
RIGHT OMS POD TPS PROFUSION
LH OtFfBD ELEVON TILE SLUMPED & GAP FILLER BleACH
TPS HAD A I_ GOUGE UNDER THE LEFT WING
TPS DAMAGE DURING ASCENT
TPS DANAGED BY DEBRIS
RB OMS POD AFRSI STRIP LOOSE
TPS DAMAGE ON LE INBDELEVON AND NOSE CAP
TPS BLANKET LIFTED ON UPPER LEFT WING
LH OUTBD ELEVONTPS DAMAGED _EAR HINGE LINE
MISSING SEAL MATERIAL, RE ELEVON FLIPPER DOORS
5, 6, 12, 13
VERTICAL TAIL GIRAPHITE SEAL TABS BROKEN
RUDDER SPEEDBRAKE SEALS DAMAGED
WINDOW 1 CHIPPED ON-ORBIT
LE FORWARD WINDOWS DEGRADED BY SALT SPRAY
DING ON FWDWIRDOW 6
FORWARD VINDOW (WI) WAS CHIPPED
RH FORWARD WINDOWS DEGRADED BY SALT SPRAY
RB FORWARD WINDOW (NO. 4) PITTED
FOR_ARDWINDOW (g4) WAS CHIPPED
RH MID WINDOW (NO. 5) PITTED
AFT PLIGHT DECK PORT WINDOW BAD ICE-LIKE PARTIC]
RE OVERHEAD WINDOW (g7) TOOK 1/32-IN. DIAMETER I
W-1 WINDOW HAS 0.15-INCH CHIP
CCTV MONITOR BRACKET DEBONDED FROM SIDEWALL
CCTV MONITOR BRACKET DEBONDED FROM SIDEWALL
SIDE HATCH MICROSWITCH FAILED
SIDE HATCH GSE HANDLE COULD NOT BE REMOVED
2-5
WUC PROB#
V33XXX
V33XXX
V33XXX
V33XXX
V33XXX
IV33XXX
V33XXX
V33XXX
V34SAC
V35000
V36000
V36000
V36000
V36000
V36OOO
V36000
V37
V37AGA
V37AGA
V37B
V37BBA
V37BGA
iV37BGA
V37C
V37DO0
V37DO0
V37DOO
V3,E
V37EAA
V37F
V37FAA
V37000
V37U&V
V37X
V38000
V38000
V39000
V39AAA
V39XXX
V39XXX
V39XXX
V41
V_l
V41A
V41A
V41CAA
V41CAA
V41CAA
9-04
9-31
41B-15
41G-22A
51D-16A
51D-16B
61B-IIA
61B-lIB
9-38
47-V-22
41-12
35-16
!40-V-O2B
40-V-09
56-V-05
55-V-09
1-45
3-09
4-13
511-17
8-03
41D-23
41D-23
3-09
26-11
29-09
27-16
61B-O6B
51B-18
61B-O6A
41B-34
40-V-O2A
3-36
1-55
34-19
;7-V-OI
33-11
1-44
27-07A
27-07B
27-07C
45-V-01
45-V-02
2-32
41D-05
30-03
41D-03C
511-04B
ORB
102
102
099
099
103
103
104
104
102
105
103
102
102
102
103
103
102
102
102
103
O99
103
103
102
103
103
104
104
099
104
099
102
102
102
104
105
103
102
104
104
104
104
104
102
103
104
103
103
INFLIGHT ANOMALY LIST
BY WUC
CAR# NOMENCLATURE
NONE
09F025
lIFO12
O9F025
NONE
NONE
NONE
lIFO12
NONE
NONE
41RF09
NONE
40RF02
40RF08
56RF02
!55RF11
NONE
03F007
04F005
27F010
08F018
14FO_2
14F,_
03F006
26RF05
29RF07
31F002
24F010
31F001
NONE
40RF03
03F036
NONE
34RF17
NONE
33RF13
NONE
IPR-45V-
0138
IPR-45V-
0139
NONE
NONE
30RF01
AC8374F
27F006
CABIN/SPACELAB HATCH D LEAKED
WCS DOOR OPENED DURING ENTRY
STORAGE MD23R WCS & IMU FILTER DOOR DIFFICULTIES
VOL. "G", "H" AND WCS DOOR PROBLEMS
AV ACCESS PANEL El7 FASTENERS FAILED
LOCKER MAI6N DID NOT CLOSE PROPERLY
PANEL FOR ACCESS TO IMU FILTERS MISALIGNED
VOLUME "H" LOCKER (MD23R) HAD TO BE PRIED OPEN
MID FUSELAGE BONDLINE TEMP (V34TIlO8A) ERRATIC
ORBITER PULLED LEFT AT DRAG CHUTE DISREEF
LOST 6-INCH SECTION OF PLBD AFT SEAL
PLBD ENVIRONMENTAL SEAL BECAME DEBONDED
1307 BULKHEAD THERMAL BLANKET LOOSE
LOOSE TUNNEL HATCH THERMAL COVER
AFT BULKHEAD THERI_L BLANKET LOOSE
LOOSE THERM. COVER ON TUNNEL ADAPTOR HATCH
PAYLOAD BAY DOOR CLOSURE OVERLAP
LH PLBD AFT BULKHEAD ACTUATOR STALLED
I_ PLBD AFT BULKHEAD ACTUATOR STALLED
STARBOARD PAYLOAD BAY DOOR CLOSED SLOW
RB PLBD OPEN A INDICATION LATE
AFT STBD PLBD OPEN MICROSWITCH STAYED ON
STBD DR MTR 2 RAN THRU HALF OF LATCH CYCLE
LH PLBD FWD BULKHEAD READY TO LA_CB SWITCH
STARBD PLB FWD READY-TO-LATCH INDICATOR FAILED
PLED PORT B CLOSE INDICATION FAILED
RB PLBD LATCH "B" INPICATOR
PLBD CLOSE A WAS PRESENT WITH DOOR OPEN
PLBD CLOSE SEOUENCE FAILED ON PORT AFT LATCHES
PLBD AFT READY-TO-LATCH b PRESENT WITH DOOR OPEN
PLBD RH AFT LATCH LOST ONE PHASE ON MOTOR 2
PLB DOOR SEAL DAMAGE
RADIATOR LATCH INDICATION LOST
PLBD HINGE 7 EXCEEDED TEMPERATURE LIMIT
RH VENT DOOR 3 MOTOR 1 OPNS ON 2 PHASES
AFT H2 CONCENTRATION EXCEEDED LCC
-Y STAR TRACKER BLANKET DETACHED
NLG DOOR THERMAL BARRIER FELL OFF
ORBITER RH BOTTOM WING AND PUS TPS DAMAGE
R-OMS CARRIER PANEL MISSING
TACAN 2 LWR C-BAND ANT MISS TPS TILE AND OV_RItE_
GND LH2 IF. - AFT H2 HIGH
GND L02 _ - AFT 02 HIGH
MOISTURE IN SSME'S DURING ENTRY
SSME 3 SERVO ACTR MISCOMPARE ON MAIN FUEL VLV Cf
SSME I LH2 RECIRC PUMP FAILDRE
SSME 2 LH2 PUMP SPEED SENSOR (V41RI215A) FAILED
SSME 2 LH2 PUMP SPEED (V41RI215A) FAILED
2-6
WUC PROB#
V41CAA
V41CAE
V41CHA
V41DAE
V41DAN
V41DBA
V41DBF
V41DBF
V41DLD
V41DO0
V41D00
V41DO0
:V4IDTj
!V411YrM
N4 IDTM
V41D
V41gHA
V41EHA
V41EHA
V41ELA
V41ELA
?41EO0
V41EO0
V41EOO
V41ETC
V41ETC
V41G
V41G
V41G
V41G
V41G
V41GCW
V41GJB
V41GJB
V41GJD
V41GJE
V41GJE
V41GJF
V41GLA
V41GO0
V41GO0
V41GO0
V41GO0
V41G00
V41GTA
V41GVZ
V41JCF
511-15
4-02
7-01
36-02
28-05A
44-V-01
29-21
51D-17
4-21
26-14
55-V-01A
55-V-01B
3-38
6-07
51J-Ol
49-V-13
1-30
2-35
9-02
2-35
61C-01
27-03
29-28
32-25
3-39
43-V-16
6-26
7-36
41G-23
51B-21
51C-02
30-12
6-17
9-07
46-V-01
26-07
29-04
26-07
5-08
30-02D
30-02E
30-02H
30-22
53-V-04
55-V-12
56-V-01
41B-30
INFLIGfrr ANOMALY LIST
BY gUC
ORB CAR# NOMENCLATURE
103 27F013
102 AC3363
099 07F003
104 36RF02
102 28RFIO
104 44RF04
103 29RF21
103 NONE
102 04FO01
103 KB0346
102 KB2654
55RF05
102 KB2654
55RF05
102 NONE
099 06F027
104 AD0421
105 49RFll
102 01F367
102 AC0740
102 09F003
102 NONE
102 NONE
104 27RF03
103 29RF29
SSME 1LH2 PUMP 1 CIRCUIT BREAKER TRIPPED
MPS L02 OVERBOARD BLEED VLV CLOSE B INDICATOR FA
NPS LH2 HIGH-POINT BLEED DISCONNECT LEAKED
LH2 17" DISCONNECT B INDICATION INTER.ITTENT
LEFT SSME LH2 INLET TEMP FAILED HIGH
LO2 17-1NCB MANIFOLD TEMPERATURE PROBE A ERRATIC
MPS LH2 MANIFOLD LEAK
MPS LH2 MANIFOLD PRESSURE DECAY
L02 17 IN DISCONNECT FLOW LINER DAMAGED
4 INCH LB2 ET/ORBITER DISCONNECT SEAL DAMAGE
LE2 4-INCH ORB/ET DISCONNECT SLOW CLOSURE
LH2 4-INCH ORB/ET DISCONNECT - MECO
NPS 3 LOX PRE-VALVE RPC C ELECTRICAL LEAK
MPS 3 LH2 PREVALVE CLOSED INDICATION OFF
MPS 3 LH2 PREVALVE FAULTY INDICATIONS
ENGINE 1 & 2 PREVLU EXCESSIVE PRRSS DROP
LH2 T-ZERO UMBILICAL GND FILL DISCONNECT SEAL LE
LH2 FILL & DRAIN DISCNT INTFCE-SEAL INSERT LOOSE
LH2 T-ZERO UMBILICAL LEAKAGE UP TO 3.4%
1,02 FILL & DRAIN DISCNT INTFCE-SEAL INSERT LOOfE
MPS L02 FILL AND DRAIN VALVE DID NOT CLOSE
LH2 TOPPING VALVE SHOWED SIMULTANEOUS OPENICLOS[
LH20TBD FI&DR VLV SLO CLOSE AT DUMP TERMINATIO_
102 IM32RF26 MPS LH2 FILL AND DRAIN RELIEF VALVE LEAK
102 'O3F035
104 43RF14
099 NONE
099 NONE
099 NONE
099 NONE
103 NONE
104 30RFI9
099 06F008
102 09F002
104 46RF01
103 26RF03
103 29RF04
103 26RF03
102 05F003
104 NONE
104 30RF08
104 30RFI2
104 NONE
103 53RF05
102 NONE
103 56RF01
099 NONE
MPS 3 LO2 BLEED SYS CK VLV FOR POGO RECIRC FAIl/
RT. MAIN ENG. L02 INLET PRESS REPRESSED TO 33 P.'
DURING ENTRY
MPS 3 LEG A HELIUM PEG OUT PRESSURE RISE
MPS HELIUM PNEUMATIC SYSTEM LEAKAGE
MPS HELIUM PNEUMATIC SYS PRESSURE DECAYED
MPS HE SYS DECAY RATE HI DURING ENTRY REPRESS
HELIUM LEAK IN MID-BODY
MPS SSME PEG OUTLET "B" C/V LEAK
MPS I GH2 FLOW CONTROL V_LVE (LV56) HUNG UP
MPS 1 GH2 FLOW CONTROL ,_g FAILED TO RSPD TO CM]
ME-3 H2 FLOW CONT PRESS ANOMALY
SSME I AND 2 COX FLOW CONTROL VLVS SLUGGISH
OX FCV I DELAYED START TO OPEN FCV 3 SLUGGISH
SSME 1 AND 2 GOX FLOW CONTROL VLVS SLUGGISH
MPS 3 G02 FLOW CONTROL VALVE (LV55) PARTIAL FAI
SSME 3 GH2 PRESS SYS TEMP
CENTER ENGINE LE2 INLET PRESS XDUCER FAILED
LEFT ENGINE LH2 INLET PRESS XDUCER BIASED LOW
GO2 ENTRY PRESS LAGGED NPS LO2 REPRESS
MPS HELIUM PEG'S 3A AND 3B EXCEEDED LCC
MPS PNEUMATIC HELIUM PRESSURE DECAY-ASCENT
LH2 HI-FT. BLEED VLV FAILED TO IND. CLOSED
SSME 3 ATVC YAW CHANNEL 4 BYPASSED
2-7
NUC PROB#
V41KAD 1-31
V41KEB 51B-16
V41KED 29-17
V41L 5-05B
V41L 6-01J
V41L 7-02F
V41L 8-06D
V41L 8-06F
V41L 41C-03A
V41L 41D-03B
V41L 51C-03D
V41LBC 51A-02
V41LEA 41D-09C
V41LEA 51A-03C
V41LEA 61B-O2A
V41LEB 8-06C
V41LEB 26-04F
V41LEB 51A-O3D
V41LEB 61B-02A
V41LEC 3-10B
V41LEC 26-04B
V41LEC 41D-O9B
V41LFA 9-03H
V41LGB 1-06
V41LGB 2-06
V41LGB 6-01B
V41LGB 7-02C
V41LGB 8-06A
V41LGB 41B-O2A
V41LGB 41C-03C
V41LGB 41G-O3A
V41LGB 51B-O3A
V41LGB 51F-O3A
V41LGB 51G-OIA
V41LGB 511-04A
V41LGC 7-02B
V41LGC 28-05D
V41LHE 61C-O4B
V41LHJ 9-3I
V41LKD 41G-O3E
V41LKE 1-06
V41LKE 3-10A
V41LKE 4-06C
V41!X,E 6-01A
V41LKE 51C-03B
V41LKE 61C-04A
V41LKG i41D-O9A
V41LKG 151A-O3A
V41LMF _51J-O3B
V41LMG 4-06B
ORE
102
099
103
102
099
099
099
099
099
103
103
103
103
103
104
099
103
103
104
102
103
103
102
102
102
099
099
099
099
099
099
099
099
103
103
099
102
102
102
099
102
102
102
099
103
102
103
103
104
102
INFLIGHT ANOMALY LIST
BY WUC
CAR% NOMENCLATURE
NONE
24F016
29RF17
NONE
06F036
07F031
NONE
08F015
13F006
AC8354F
NONE
NONE
14F003
NONE
31F012
08F010
26RF21
NONE
31F012
03F029
26RF20
14F002
NONE
01F037
O2F008
06F004
07F006
08F002
11F001
13F003
17F001
24F002
26F002
NONE
24F002
07F011
28RF13
32F012
NONE
17F002
01F046
03F028
04F028
06F003
_20F003
_32F001
14F001
19F001
28F007
_4F024
MPS H2 TOPPING VALVE SLOW CLOSURE
SSFE 2 L02 PREVALVE NO OPEN IND DURING LOX DUMP
SSME 1 LH2 PREVALVE SIGNATURE ANOMALY
TEMP SENSOR (T41TIT05A) ET LH2 ULLAGE FAILED HIGH
ET L02 100% LEVEL SENSOR (T41XI768E) FAILED NET
ET LH2 ULLAGE PRESS (V41P1700C) STICKY
TEMP 2 SENSOR (E41TII54A) SSME 1 MFV FAILED
ET LH2 ULL PRESS 1(T41P1700C) & 3(T41P1701C) STI_
ET LH2 I00% FILL SENSOR (T41XIFI8E) INTERMITTENT
ET LH2 ULLAGE PRESSURE 2 (T41P1701C) READ LOg
ET LH2 100% FILL SENSOR (T41XI718E) ERRATIC
MPS 3 HELIUM REG A OUT PRESSURE (V41P1354A) READ [
PRESS TRNSDR MPS 1 LH2 INLET (V41PIlOOC) READ HIG_
PRESS TRNSDR MPS 1 LH2 INLET (V41PIIOOC) READ HIGF
PRESS TRNSDR MPS I Lli2 INLET (V41P1100C) ERRATIC
PRESS TRNSDR MPS 2 LH2 INLET (V41P12OOC)FAILED HI4
SSME 2 LH2 INLET PRESS BIASED AND OSCILLATING
PRESS TRNSDR MPS 2 LH2 INLET (V41PI20OC) READ HIGE
PRESS TRNSDR HPS 2 LE2 INLET (V41PI20OC) LOW
PRESS TRNSDR NPS 3 LH2 INLET (V41P130OC)FAILED HI_
SSME 3 LH2 INLET PRESS TRANSDUCER FAILED
PRESS TRNSDR MPS 3 LH2 INLET (V41PI3OOC) READ LOV
NPS HE SUPPLY PRESSURE (V41PI6OOA) DROPPED TO ZER(
PRESS TRNSDR MPS 2 GH2 OUTLET (V41P1260A)FAILED
PRESS TRNSDR MPS 2 GH2 OUTLET (V41PI260A)FAILED HI
PRESS TRNSDR MPS 2 GH2 OUTLET (V41P126OA) FAILED
PRESS TRNSDR MPS 2 GH2 OUTLET(V41P126OA)FAILED HI(
PRESS TRNSDR MPS 2 GH2 OUTLET(V41PI26OA)FAILED HIq
PRESS TRNSDR MPS 2 GH2 OUTLET (V41P1260A) FAILED !
PRESS TRNSDR MPS 2 GH2 OUTLET (V41P1260A) FAILED [
PRESS TRNSDR MPS 2 GH2 OUTLET (V41P1260A) FAILED !
PRESS TRNSDR MPS 2 GH2 OUTLET (V41P1260A) FAILED
PRESS TRNSDR MPS 2 GH2 OUTLET (V41PI260A) FAILED
PRESS TRNSDR MPS 2 GH2 OUTLET (V41PI260A) FAILED
PRESS TRNSDR MPS 2 GH2 OUTLET (V41P1260A) FAILED
PRESS TRNSDR MPS 3 GH2 OUTLET(V41P136OA)FAILED HIq
SSME 3 GH2 OUTLET TEMP ERRATIC
PRESS TRNSDR MPS 3 HE SUPPLY (V41P1350C) ERRATIC
ET GH2 ULLAGE PRESS SIGNAL COND NO 3 MALFUNCTION
TEMP SENS NPS 1 GH2 PRESS OUT (V41T1161A) FAILED
TEMP SENS MPS 2 GH2 PRESS OUT(V41TI261A) FLD HIGH
TEMP SENS MPS 2 GH2 PRESS OUT (V41TI261A) FLD HIGI
TEMP SENS MPS 2 GH2 PRESS OUT (V41TI261A) SHIFT
TEMP SENS MPS 2 GH2 PRESS OUT (V41TI261A) FAILED
TEMP SF.,NS MPS 2 GH2 PRESS OUT (V41TI261A) FAILED
TEMP SENS MPS 2 GH2 PRESS OUT (V41TI261A) FAILED
TEMP SENS MPS 3 GH2 PRESS OUT (V41TI361A) FAILED
TENP SENS MPS 3 GH2 PRESS OUT (V41TI361A) FAILED
MPS-ENG 2 LH2 INLET TENP (V41TI201C) FAILED
TEMP TRNSDR MPS 3 LH2 INLET(V41TI3OIC)FAILED HIGH
2-8
VUC
V41LO0
V41OOO
V410OO
V41000
V41000
V41OOO
V41000
V41XXX
V42AOO
V42AO0
V42A00
V42AOO
V42A00
'V42AWC
V42AWD
V42AWL
V42B
V42BLS
V42BLS
V42BOO
V42BOB
V42BOD
V42BOE
V42B0_
V42BOL
V42BOM
V42BRA
V42BSA
V42BTM
V42FUA
V42FUE
V42FUB
V42FUB
V42FUH
V42FUH
V42FUH
V42FUK
V42FUN
V42FUN
V42FUP
V42FUR
V42FUR
V42FUR
V42GAA
V42GAB
V42GAC
V42GAD
V42GAP
V42GAG
V42GAK
PROB#
26-04H
28-29
32-06
43-V-13
46-V-05
47-V-04
52-V-02
41B-31
28-03
28-07
48-V-06
52-V-01
52-V-13
1-OIE
I-OIF
41G-16
1-17
2-30
27-08
50-V-18
41B-35
41B-35
51C-13
51A-18
41D-13
51A-18
4-06F
4-06F
1-58
511-10
4-04
4-22
53-V-09
4-22
8-15
41B-14
1-50
51A-09
49-V-01
5-18
_-46
3-06
4-33
9-14
56-V-13
55-V-06
49-V-18
42-v-05
8-15
6-15
ORB
103
102
102
104
104
105
102
099
102
102
103
102
102
102
102
099
102
102
104
102
099
099
103
103
103
103
102
102
102
103
102
102
103
102
099
099
102
103
105
102
102
102
102
102
103
102
105
103
099
099
CAR#
NONE
28RF30
IM32RF07
43RF11
46RF06
47RF02
52RF02
11F019
28RF03
28RF08
NONE
52RF01
52RF08
:01F048
NONE
17F016
NONE
02F011
50RF11
11F022
11F022
AC9013
13F001
13F001
13F001
NONE
NONE
01F084
27F004
04F004
AC3446
53RF03
AC3446
08F005
tlF013
OIF050
NONE
49RF01
'05F002
NONE
03F043
NONE
09F006
56RF07
55RF04
49RF15
42RF03
08F004
06F009
INFLIGHT ANOMALY LIST
BY NUC
NOMENCLATURE
ET LH2 98 PERCENT LIQ LEV SENSOR FLASHING
GOX PRESS MANYFOLD SLOW TO PRESS
GOX FLOW CONTROL VLV 2 SLUGGISH
MPS LB2 4 IN. DISC. PORTION OF SEAL STUCK IN FLA
GO2 MANIFOLD DELAY
ME1 LH2 INLET PKESS XDUCER FAIL
ENG 2 LOX INLET TEMP SENSOR FAIL
SSME 3 HE PANEL A ISOLATION VALVE LEAKED (LVS)
VERNIER THRUSTER F5R ANNUNCIATED LEAK
FWD RCS F5L [rrRFAILED ON
FRCS MANIFOLD VALVE 2 PHASE C FAILURE
F3L FAIL OFF AND LEAK
FRCS FU MAN 3 MICROSWITCH CLOSED FAIL INDICATION
FRCS FUEL Ir_ PNLIr_R STAYED ON WITH NO TEMP RE$
FRCS OXIDIZER F_D PANEL HEATER THERNOSTAT INACTI
RH OMS OXIDIZER DRAIN LINE TEMP ERRATIC
FRCS THRUSTER FUEL INJ TEMP_ LOVER THAN FREDICT_
FRCS B LEG OX REG PRESS LOCKUP HIGH
RCS OXID B HE PEG SLOg RESPONSE
RCS JET F2F FAIL OFF
FRCS OX 31415 TANK ISO VALVE STATUS LOST
FRCS FUEL 31415 TANK ISO VALVE STATUS LOST
FORWARD RCS DILEMMA DURING DEORBIT
FRCS MANIFOLD 30X ISO VLV LOST OPEN IND
FRCS FUEL MANIFOLD 2 CLOSE IND (V42X1327X) FAIL[
FRCS MANIFOLD 3 FUEL ISO VLV LOST OPEN IND
FIF RCS INJECTOR OX TEMP (V42T1501) RESPONSE SL(
FIF RC$ INJECTOR FUEL TEMP (V42T1502) RESPONSE
FRCS OX TANK STRUCT SUPPORT AFT Z STRUT DEFc F_MEI
PRIMARY THRUSTER-FIF CHAMBER FAILED OFF
PRIMARY THRUSTER-FIL OX LEAK
PRIMARY THRUSTER-FIL WATER INTRUSION
RCS FIL OXIDIZER LEAK DURING ENTRY
PRIMARY THRUSTER-F3D WATER INTRUSION
PRIMARY THRUSTER-F3D OX LEAK
FRCS F3D HEATER THERMOSTAT SET POINT SHIFTED
PRIMARY THRUSTER-F2R OX INJ TEMP RESPONSE WRONG
PRIMARY TERUSTER-F4R FUEL LEAK INDICATION
RCS THRUSTER F4R HTR FAIL ON
PRIMARY THRUSTER-F4D FAILED OFF
VERNIER TERUSTER-FSL EXCEEDED TEMP LIMIT
VERNIER THRUSTER-FSL OX TEMP BIASED LOW
VERNIER THRUSTER-FSL NOZZLE COATING DEGRADED
VERNIER TERUSTER-LSL FAILED OFF FROM BUBBLES
RCS LSD HF%TER FAILED ON
RCS L4D PRIMARY HEATER FAILED ON
RCS THRUSTER L4L LEAKED
ARCS VERNIER THRUSTER L3A FAILED LEAK
PRIMARY THRUSTER-L3D FUEL LEAK
PRIMARY THRUSTER-L2D FUEL LEAK
2-9
_IUC PROB# ORB
V42GAK 51D-03B 103
V42GAL 61A-IO 099
V42HFV 4]D-03A 103
V42JBA 2-36 102
V42JBB 2-36 102
V42JBD 53-V-06 103
V42JBE 31G-04B 103
V42JBW 41C-II 099
V42JBW 51A-22 103
V42JCG 41B-"6 099
V42JCH 41G-15 099
V42JCK 61C-12 102
V42NAA 4-33 102
V42NAA 9-14 102
V42NAB 4-06D 102
V42NAC 5-07 102
V42NAC 51B-I0 099
V42NAE 6-03 099
V42NAE 42-V-06 103
V42NAG 9-14 102
V42NAH 41G-02 099
V42NAJ 51D-:3 103
V42NAN 29-01 103
V42NAP 30-05 104
V42NAP 51F-06 099
V42NAP 54-V-05 105
V420OO 31-03a 103
V420OO 31-03b 103
V42000 36-06b 104
V42000 36-06c 104
V42000 36-06a 104
V42000 36-04 104
V42000 36-12 104
IV42000 38-07 104
!V42000 35-04 102
V42000 35-20 102
V42000 37-V-O8 104
V42000 37-V-01 104
V42000 39-V-03 103
V42000 40-V-O7 102
V42000 46-V-i1 104
V42000 50-V-Of 102
V42000 47-V-03 105
V42000 47-V-09 105
V42PFF 6-01F 099
V42OBA 2-36 102
V42OBB 2-36 102
V42QBD 7-16 099
V420BF 1-21 102
V420BT 41D-!8 103
INFLIGHT ANOMALY LIST
BY NUC
,L
CAR# NOMENCLATURE
23F010
30F007
AC8712
02F013
02F013
53RF02
13FO01
13F001
13FO01
AC6471F
17F012
NONE
03FO06
09F006
04F021
O5FO01
'24F007
!NOrm
42RF04
09F006
17F011
23F003
NONE
30RF14
26F003
54RF03
31RF03
31RF06
IM36RF09
IM36RF09
IM36RF09
IM36RF07
36RF14
38RF08
35RF32
NONE
37RF07
37RFOI
39RF03
40RF06
NONE
50RFOI
47RFOI
47RF03
NONE
02F013
02F013
07F021
01F033
_13F011
LB RCS THRUSTER L2D CHAMBER PRESS READ LOW
PRIMARY THRUSTER - L"L INJECTOR HEATER FAILED
LH ARCS FUEL MANIFOLD PRESS 1 (V42P2112C) ERRATIC
LB ARCS PROPELLANT (FUEL) TANK PRESSURE SURGES
LH ARCS PROPELLANT (OXID) TANK PRESSURE SURGES
LRCS OXlD. A LEG REG. LEAK THRU PRIM. STAGE
LH ARCS ISOLATION VALVE 1/2 CLOSED IND FAILED
LH ARCS FUEL 3, 4 AND 5 150 VALVE B STATUS LOST
LB ARCS SYS B FUEL ISO VLV OPEN INDICATION LOST
LH ARCS PRIMARY (FUEL A) GHE REG LEAKED
LH ARCS PRIMARY (FUEL B) GHE REG INTERNAL LEAK
LH ARCS OX TANK HELIUM PEG B LEAKED
VERNIER THEUSTER-RSR NOZZLE COATING DEGRADED
VERNIER THRUSTER-R5R FAILED OFF FROM BUBBLES
RSD RCS INJECTOR OX OR FUEL TEMP BIAS
PRIMARY THRUSTER-R4D HEATER CONTROLLER FAILED
PRIMARY THRUSTER - R4D INJECTOR HEATER FAILFD
:MARY THRUSTER-R4U SMALL 03. LEAK
THRUSTER R4U OX LEAK
PRIMARY THRUSTER-R3D OX VALV_ LEAKED
PRIMARY THRUSTER - R3R FAILFD OFF
PRIMARY THRUSTER - R2U OXIDIgER LEAK
THRUSTER R1U FAILED OFF DURING MATED COAST
RCS JET R1U FAILED OFF POST SEP
PRIMARY THRUSTER - R1R INJECTOR HEATER FAILED
RCS R1R FAILED OFF
RCS JET L3A FAILED OFF-OXIDIZER
RCS JET L3A OXIDIZER LE.K
L RCS OX TK ISO VALVE POSITION INTERMITTENT
L RCS OX XFD VALVE POSITION If,_rERMITTENT
R RCS MANIFOLD 1 OX ISO VALVE POSITION INTERMITT
RCS THRUSTER R3D FAILED OFF
THRUSTER R4R FAILED OFF
THRUSTERS RIU, R3D, R4U, F3L TRANSIENT LOW CH. F
LEFT RCS PANEL HEATER A FAILURE
RCS VERNIER THRUSTER RSD FAILED OFF
LOW Pc, JETS LIU & LIL DURING INTERCONNECT
JET RIU FAILED OFF
F5R FUEL INJECTOR TEMP LOW
L5L FAILED OFF
MANIFOLD 5 LRCS VALVES FAILED TO CYCLE
RCS JET LIU HTR FAILED ON
RCS JET
L5D LOW
RH ARCS
RH ARCS
RH ARCS
RH ARCS
RH ARCS
RH ARCS
L3A FAILED OFF
CHAMBER PRESS
AFT HOUSING THERMAL SN TEMP (V42T3304A)
PROPELLANT (FUEL) TANK PRESSURE SURGES
PROPELLANT (OXID) TANK PRESSURE SURGES
SYS B FU B ISO VLV MAN 3,4,5 POS MISCOM'
FUEL MTR ISO VLV POS MICROS_ITCH FAILED
FUEL 3/4/5 CROSSFEED VLV DID NOT IND OP
2-10
WUC
_42QBT
J42QBT
_42QBV
_42QBW
_42QCB
V420CC
_420CG
V42QCH
V42OCH
V42OCK
V43
V43A
V43AFK
V43AOO
V43AOO
V43B
V43BBj
V43BBL
V43BCC
V43BCC
V43EBC
V43EBC
V43EBC
V43EBC
V43EBC
V43EOO
V43GAD
V43GAD
V43GAD
V43GAF
V43GBK
V43H
V43B
V43H
V43HFL
V43HFL
V43HGG
V43HO0
V43JBA
V43JBD
V43JBH
V43JBH
V43JBH
V43JBJ
V43JBL
V43JCF
V43JO0
V43MBC
V43MBC
V43MBC
PROB#
51A-04
51G-04A
51A-04
51G-04C
28-05B
30-09
61A-03A
5-01
61A-O3B
9-17
51F-17
7-10
51G-IC
27-11
32-03a
1-61
2-17
2-17
51A-08
51A-08
1-07
2-05
41B-07
41C-19
41D-08
29-18
9-01
26-1
511-18
6-04
7-30
1-01C
41D-21
51B-12
7-02E
8-06B
51L-O4
32-03c
55-V-15
41D-25
41C-07
51F-14
51I-II
51F-12
41D-24
51F-16
33-04D
1-07
2-05
5-05D
ORB
103
103
103
103
102
104
099
102
099
102
099
099
103
104
102
102
102
102
103
103
102
102
099
099
103
103
102
103
103
099
099
102
103
099
099
099
099
102
102
103
099
099
103
099
103
099
103
102
102
102
INFLIGBT ANOMALY LIST
BY gUC
CAR# NOMENCLATURE
13FO01
13FO01
13FO01
13FO01
28RF05
30RFI7
ADO419
AC4422
ADO419
NONE
NONE
07F025
NONE
IN32RF03
NONE
NONE
NONE
ACRB99F
19F021
OIF051
02F010
NONE
13F009
14FO05
29RF18
09F001
26RF16
NONE
'06F029
,07F020
01F083
07F026
24F017
NONE
NONE
NONE
,IM32RF14
55RF06
13F001
13F001
13F001
13F001
13F001
13F001
26F008
33RFIO
01F096
02FOIO
NONE
RH ARCS 3/4/5 FUEL CROSSFEED VLV DID NOT IND CL(
RH ARCS FUEL 3/4/5 CROSSFEED VLV OPEN IND FAILE[
RH ARCS 3/415 OX CROSSFEED VLV DID NOT IND CLOS!
RH ARCS OX TANK ISO VLV 3/4/5 OPEN IND FAILED
R RCS He OX TK PRESSURE 1 HIGH
RT RCS "A" LEG OX HE ISOLATION VLV FAILED OPEN
R RCS HELIUM RBG LEG A OPERATED ON SECONDARY
RB ARCS FUEL LEG B HELIUM REG LEAK
R RCS HELIUM PEG LEG B FAILED CLOSED
RB ARCS OXIDIZER PRI REG B INTERNAL LEAK
OMS BURNS ROUGH STARt TRANSIENTS
LH OMS FUEL X-FEED HI PT BLEED HTR THERMOSTAT F
LH OMS FEED LINE TENP (V43T4216A) INCREASED
LEFT ONS GN2 ISOL VALVE COIL FAILED
RT ONS HE PRESS 2 LOg
LH OMS HE PURGE FLOg INOPERATIVE
LH OMS CROSSFEED B FUEL VLV POSITION IND FAILEr
LH OMS CROSSFEED B OX VLV POSITION IND FAILED
LH OMS HELIUM ISOLATION VALVE LEAK
LH OMS HELIUM ISOLATION VALVE LEAK
LH OMS OUANTITTTOTALIZER FUEL STICKING
LH OMS QUANTITY TOTALIZER FUEL AND OX HUNG UP
LH ONS POD OX TANK AFT & TOTAL OUANTITIES FAI_
LH OMS FUEL TOTAL OUANTITY GAGE READ LOW
LH OMS FUEL TOTAL OUANTITY GAGE FAILED
LH OMS FUEL GAGE UNGAGEABLE QUANTITY
LH OMS SEC PTCH ACTUATOR DID NOT RESPOND TO PR,
LEFT SECONDARY TVL, RPC NO. 1GIMBAL DID NOT P
LH OMS YAW PRIMARY ACTUATOR STOPPED MOVING
LH OMS ACT CONTR DRIVER OUTPUT TRANSISTOR SHOR
LH OMS GN2 PRESS REG LEAK DURING DEORBIT BURN
RH OMS AFT OX LOg FT DRAIN HTR A THERMOSTAT FA
RB OMS OX LOW PT DRAIN LINE HTR B THERMOSTAT E
RH OMS OX LOW POINT DRAIN LINE HTR SET PT DRIE
TEN _ SENSOR RH OMS FUEL TANK (V43T5315A) READ
TEMP SENSOR, I_ OMS FUEL TANK (V43T5315A) F._
R5D OX INLET -_NE TEMP (V42T3560A) FAILED
RT OMS FUEL PRESS ERRATIC
RT OMS PROPELLANT TANKS PRESSURE DECREASE
RH OMS FUEL TANK ISO VLV A OPEN IND FAILED
RH OMS FUEL TANK ISO VLV SYS A POS IND MISCOMI
RH OHS CROSSFEED LEG "A" FUEL MICROSWITCH FAIl
RH OMS FUEL TANK ISO VLV SYS A BARBER POLE
RH OMS CROSSFEED LEG "B" FUEL MICROSWITCH FAIl
RH OMS CROSSFEED BOX, FU NO OPEN OR CLOSE IN
RH OMS ULLAGE PRESSURE HIGH
R OMS QNTY OFF-SCALE HIGH
RH 0MS 0UAN TOTALIZER FUEL AND OX STICKING
RH OMS QUAN TOTALIZER OX READ HIGH
RH 0MS ONTY SENS OX LEVEL (V43X5233X) FAILED
2-11
UUC PROB#
V43MBC 6-01C
V43MBC 7-18
V43MBC 30-08
V43MBC 51C-12
V43MBC 51J-06
V43MBC 28-17
V43MBC 50-V-19
V43NAB 1-24
V43NAC 5-23
V43NAC 61A-17
V43NAD 1-12
V43NAE 50-V-06
V43NAU 31-02d
V43NBK 9-28
V43NBK 30-14
V43NOO 34-09
V43NOO 32-04
V430OO 46-V-09
V430OO 50-V-14
V430OO 52-V-07
V43VO0 40-V-04
V43XJB 61B-03
_V45A 9-13
V45AAA 2-08
V45AAA 2-18
V45AAA 4-03
V45AAA 6-29
V45AAA 41D-12
V45AAA 511-04C
V45AAA 51J-O3A
V45AAA 61A-O1
V45AAA 52-V-06
V45AAA 56-V-12
V45ABA 2-09
V45ABA 6-OlI
V45ABA 30-02F
V45ABA 61B-09
V45ABA 31-06
V45ABA 32-03c
V45ABA 47-V-14
V45ABA 55-V-05
V45ACA 2-12
V45ACA 51J-O3E
V45ACA 50-V-07
V45AO0 37-V-11
V45A00 42-V-01
V45AO0 45-V-04
V45AO0 47-V-08
V45BAO 56-V-02
V45CAJ 29-16
ORB CAR#
099 06F024
099 07F012
104 30RFI6
103 20F006
'_4 28F010
•02 28RF21
102 NONE
102 01F060
102 iAC4919
099 ADO448
102:01FOI6
102 _50RF03
103 IM31RFI3
102 09F027
104 NONE
104 34RF13
102 IM32RF06
104 46RF05
102 5ORF07
102 52RF06
102 40RF05
104 NONE
102 09F016
102 02F001
102 02F042
102 04F003
099 06F017
103 14F007
103 AC9809
104 NONE
099 30F004
102 52RF03
103 _56RF05
102 02F002
099 06F026
104 30RF09
104 31F003
103 31RF07
102 IM32RF05
105 47RF14
102 55RF03
102 02FO0
104 AC97bI
102 5ORF04
104 37RFI0
103 42RFOI
104 45RF02
105 NONE
103 48RF03
103 29RF-16
INFLIGHT ANOMALY LIST
BY WUC
NOMENCLATURE
RH OMS QUANTITY SENSOR OX TOTAL (V4305231C) STUCK
RH OMS TOTALIZER FUEL AND OX FAILED
RT OMS FUEL TOTAL QUANTITY GAGE FAILED
RH OMS FUEL AND OX QUANTITY GAGES WENT TO ZERO
RH OMS FUEL TOTAL OUANTITY READING OFFSET
R OMS FUEL QUANTITY GAUGE HIGH
RT OMS FUEL TOTAL QTY BIAS HIGH
RH 9MS ENGINE OX INLET PRESS DROP
RH OMS ENG NOZ HAD SEVERAL SCRATCHES INSIDE BELL
RH OMS ENG HAD CRACKS IN LIGHT WEIGHT ENG BELL
RH OMS PITCH GIMBAL ACTUATOR RESPONSE SLOW
RT OMS TVL YAW DRIFT DURING ASCENT
R OMS ENG FUEL INLET PRESS ERRATIC
RH OMS GN2 REG SHIFTED DOWN DURING BURNS
R OMS GN2 PRESS RF,G LOW
R OMS ENG COVER HTR SYS B FAILED OFF
R OMS NO-BACK DEVICE MOVED/ASCENT
ROMS GN2 PRESS VALVE INDICATES OPEN
ONS FU HIGH POINT BLEEDLINE TEMP HI ON A HEATERS
ROMS GN2 LOg PRESS SYSTEM LF_
OMS XFEED IITR 'A' FAIL OFF
OMS OX CROSSFEED LINE SYS A HEATER FAILED
EXCESSIVE GH2 IN THE FUEL CELL WATER
FUEL CELL 1 FAILURE
FUEL CELL 1 HYDROGEN FLOg METER READ LOW
FUEL CELL 1 CONDENSER EXIT TEMP READ LOW
FUEL CELL 1 COOLANT PUMP DELTA P SWITCH FAILED ON
FUEL CELL 1 PERFORMANCE MONITOR FAILED
FUEL CELL 1 HYDROGEN FLOW METER (V45ROI70A) ERRATI(
FUEL CELL 1 HYDROGEN FLOW (V45ROI70A) LOW
FUEL CELL 1TCE UNSTABLE
FUEL CELL 1 CELL PERFORMANCE MONITOR HANG UP
FC1 SUBSTACK 3 DELTA V INCREASE DURING PURGE
FUEL CELL 2 OX FLOW METER FAILED HIGH
FUEL CELL 2 H2 FLOWq%ATE (V45RO270A) FAILED
FUEL CELL 2 H2 FLOW METER FAILED HIGH
FUEL CELL 2 PERFORMANCE DEGRADATION
FUEL CELL 2 FLOW RATE HIGH
FUEL CELL 2 EVAP OUT TEMP SLOW RESPONSE
FUEL CELL 2 02 FLOWMETEP ERRATIC
PC 02 FLOW SENSOR FAILED OFF-SCALE LOW
FUEL CELL 3 OX FLOW METER (V45RO360A) ERRATIC
FUEL CELL 3 OXYGEN FLOW METER (V45RO360A) FAILED
FUEL CELL 3 OXYGEN PURGE VALVE LEAK
FUEL CELL 3 PH HIGH POSTLANDING
FUEL CELL 2 H2 PUMP MOTOR FAIL
FUEL CELL 3 PERFORMANCE MONITC_ FAILED
FUEL CELL H20 RELIEF LINE TEMP ERRATIC
FC1 02 REACT VLV FALSE CLOSE INDICATION
FUEL CELL 1 H20 RELIEF VALVE TEMP OVERSHOOT
2-12
ti
UUC PROB_
/45CAR 4-30
/45DAH 1-23
145DAO 27-12
145DAO 54-V-07
145JAA 29-03
145JAB 3-10
145JAB 4-06A
145JAB 4-16
145J00 28-05C
145J00 37-V-03
145J00 40-V-08
145J00 49-V-02
145J00 52-V-04
J45MAO 43-V-09
J45PAA 3-01
J45PAA 4-07
J45PAB 51D-Of
_45PAJ 61A-O2
_45PAO 43-V-04
_45Q 61B-Of
_45QAO 34-12
_45QAO 33-08
_450A0 50-V-05
_45QA0 !50-V-08
_450A0 50-V-12
_450A0 50-V-20
_45QA0 47-V-06
_45TA0 48-V-03
_45VAA 3-O3
_45VAA 9-22
V45VAB I-I0
V45VAC I-i0
V45VAG 51C-07
V46A 1-59
V46AAA 1-42
V46AAA 2-01
V46AAA 2-07
V46AAA 9-26
V46AAA 27-01B
V46AAA 27-01D
V46AAA 41B-O2B
V46AAA 51B-14
V46AAA 51F-02
V46AAA 51J-03C
V46AAA 61A-04
V46AAA 61C-03
V46AAA 34-04
V46AAA 31-11
ORB CAR#
102 NONE
102 NONE
104
105 54RF05
103 29RFO1
102 03F047
102 NONE
102 NONE
102 28RF06
104 37RF03
102 40RF07
105 49RF02
102 50RFI8
104 m43RF07
102 NONE
102 O4F025
103 23F012
099 30F005
i04 43RF03
104 NONE
104 34RF12
103 33RF09
102 5ORFI8
102 50RFI7
50RFO8
102 50RF06
102 50RFI9
105 47RF05
103 48RF03
102 NONE
102 AC6878
102 01F001
102 01F001
103 NONE
102 01F099
102 NONE
102 AC0878
102 02F009
102 09F012
104
104
099 11F010
099 24F011
099 26F007
104 NONE
099 26F007
102 26F007
104 34RF05
103 31RF12
INFLIGHT ANOMALY LIST
BY VUC
NOMENCLATURE
FUEL CELL 2 H20 RELIEF VLV HEATER B FAILED
WATER RELIEF NOZZLE TEMP HIGH
FUEL CELL 2 ALT H20 LINE TEMPS
FC2 AND FC3 ALT H20 LINES TEMP INCREASE
PRSD CRYO H2 TANK PRESS HIGH
H2 TANK 2 QUANTITY (V4502205A) FAILED HIGH
H2 TANK 2 QUANTITY (V4502205A) READ LOW
H2 TANK 2 HEATER B FAILED
FUEL CELL 1 H2 FLOW ERRATIC
PRSD 02 MAN. VLV 2 FAILED TO CLOSE
H2 TANK 3 HTR 'A' FAIL OFF
PRSD 02 MANIFOLD 1 ISOL VLV FAILED OPEN
PRSD 02 TK 2 HTR A2 ERRATIC
PRSD H2 MANIFOLD VALVE 1 FAILED OPEN
H2 CRYO CONTROL BOX I RPC 2 FAILED ON
H2 TANK 4 HEATER A FAILED
CRYO O2 TANK i CONTROLLER AUTO MODE FAILED
H2 TANK 1 CONTROL PRESSURE FAILED
PRSD H2 TANK 1 HEATER B FAILED OFF
FUEL CELL CRYO 02 SPEC PURITY EXCEEDED
CRYO 02 MANIFOLD 2 ISO VLV DID NOT CLOSE
CRYO 02 TANK 1 CHECK VALVE STICKY
02 TANK 2 HTR A2 ERRATIC
02 TANK 2 LEAK
02 TANK 7 _ VALVE STUCK OPF_J
02 TANK 3 OTY XDUCER ERRATIC
02 TANK 4 HEATER CONT PRESS OFF-SCALE LON
FUEL CELL i 02 REACTANT VALVE CLOSED INDICATION
02 TANK 3 HEATER A TRIP INDICATION
02 TANK 3 QUANTITY RAPID DROP
02 MANIFOLD 2 PRESSURE (V45PI451A) READ LOV
02 MANIFOLD I PRESSURE (V45PII40A) READ LOW
02 TANK 2 HEATER CONTROL PRESSURE FAILED MOMEbrl
HIGH APU VIBRATION
APU 1 LOW CHAMBER PRESS DURING ON ORBIT START
APU 1 LUBE OIL OUTLET PRESS HIGH FILTER PLUGGEC
APU 1 MANIFOLD FITTING LEAKED COOLING WATER
APU 1 UNDERSPEED SHUTDO_nq
APU 1GG BED TEMP BIAS 45 DEG HIGH
APU 1 GG VALVE MODULE T-1 TEMP BIASED 40 DEG B]
APU I GAS GEN INJ TEMP (V46TO174A) 600 DEG F L(
APU 1 FUEL BY-PASS LINE HTR B FAILED ON
APU 1 LUBE 0IL OUTLET AND GEARBOX GN2 PRESSURE
APU I GGVM TEMP (V46TO171A) FAILED
APU 1 GEARBOX GN2 PRESSURE HIGH
APU 1 GEARBOX GN2 PRESSURE HIGH
APU 1 FAULT TO HIGH SPEED
APU 1 FUEL PUMP/GGVM HTR SYS A THERMOSTAT
SETPOINT CRANGE
2-13
WUC PROB_
_46AAA 31-01
_46AAA 36-03b
_46AAA 36-03c
_46AAA 41-03
V46AAA 35-11
V46AAA40-V-12
V46AAA 43-V-06
V46AAA 43-V-12
V46AAA 43-v-12
_746AAA 50-V-22
V46AAA 47-V-16
L'46AAB i-59
V46AAB 7-02G
V46AAB 9-26
V46AAB 27-04
V46AAB 41B-26
V46AAB 41G-03C
V46AAB 32-03d
V46AAB 44-V- i0
V46AAB 44-V-II
V46AAC 1-42
V46AAC i-59
V46AAC 4-05
V46AAC 4-05
V46AAC 7 - 20
V46AAC 41B-02C
V46AAC 51D-07
V46AAC 31-08
V46AAC 32-02
V46AAC 34 -08
V46AAC 50-V-09
V46AAC 47-V-02
V46AAC 54-V-I0
V46ADB 30-02G
V46ADB 34-03A
V46ADC 34-03B
V46ADC 34-03C
V46ADC 33-04B
V46ADC 33-04C
V46AEA 33-01
V46AO0 26-12
V46AO0 30-06
V46AO0 34- I0
V46A00 34-03A
V46BAA 4-23
V46BAC 3- 24
V46BCA 61A-05
V46B_A 61C-05
V46BCB 61C-05
V46BCC 28-12
ORB CAR#
103 31RF01
104 36RF04
104 36RF05
103 41RF01
102 35RF05
102 40RFII
I 104 43RF04
104 43RFI0
104 43RFI0
102 50RFI3
105 47RF06
102 01F099
099 NONE
102 09F013
104
099 IIFOI8
099 AC8752
102 IM32RFIO!
104 44RF03
104 NONE
102 I01F056
102 I01F099
102 104F010
102 I04F013
099 07F010
099 lIFO07103 23F014
103 31RF08
102 IM32RF02
104 34RF09
102 50RFO5
105 47RF04
105 54RF12
104 30RFII
104 34RF19
104 34RF04
104 34RF18
103 33RF06
103 33RF07
103 33RF01
103 26RF04
104 30RFI5
104 34RFII
104 34RF03
102 AC1697
102 AC1697
099 30F014
102 32F006
102 32F006
102 28RF14
INFLIGHT ANOMALY LIST
BY gUC
.q
NOMENCLATURE
APU I TURBINE OVERSPEED
APU I EGT I FAILED
APU I GGVM TEMP HIGH
APU 1GG/FP HEATER SYSTEM FAILED ON
APU 2 GG BED TEMPERATURE RESPONSE
APU i SERVICE LINE TEMPERATURE RISE
APU I FUEL PUMP/GGVM OVERCOOLING
APU i ANOMALOUS CHAMBER PRESSURE DURING ENTRY
APU i ANOMALOUS CHAMBER PRESSURE DURING ENTRY
APU I GEARBOX N2 PRESS LOW DURING ENTRY
APU 1 DRAIN LINE TEMP 2 LOW
APU 2 VIBRATION LEVELS HIGH
TEMP SENSOR (V46TO262A) APU 2 BEARING TEMP FAILE[
APU 2 UNDERSPEED SHUTDOVN
APU 2 GG HEATER SYSTEM FAILED
APU 2 GGIFUEL PUMP HEATER SYS A FAILED OFF
APU 2 BEARING I TEMP (V46T0261A) FAILED
APU 2 GGT/INJ TEMP MISCOMPARE
APU 2 DRAIN LINE PRESSURE DROP
APU 2 DRAIN LINE TEMPERATURE ROSE DUP.ING ENTRY
APU 3 CHAMBER PRESS DURING ON ORBIT START
APU 3 VIBRATION LEVEL HIGH
APU 3 LUBE OIL PRESS HIGH FILTER PLUGGED
APU 3 LUBE OIL PRESS HIGH FILTER PLUGGED
APU 3 UNDERSPEED SHUTDOWN DURING ON ORBIT CHECKOU_
APU 3 GAS GENERATOR PRESS (V46PO320A) lO0 PSIA Hit
APU 3 SHUTDOWN LOAD ABNORMAL
APU 3 PUMP BYPASS HTR A FAILED ON
APU 3 OIL OUTLET PRESSURE HIGH
APU 3 SEAL LEAK INTO DRAIN BOTTLE
APU 3 TEST LINE TEMPS LOW
APU 3 FU TEST LINE TEMP LOW
APU 3 BEARING TEMPERATURE ERRATIC
APU I EGT 2 FAILED
APU 2 EGT 1 FAILED
APU 3 EGT I FAILED LOW
APU 3 EGT 2 FAILED LOW
APU 1EGT 2 FAILED DURING ENTRY
APU 3 EGT 2 FAILED DURING ENTRY
APU i LUBE OIL OUT PRESS HIGH
APU 3 LOW CHAMBER PRESS/HI FUEL USAGE
APU 2 GG FUEL PUMP "A" HEATERS INOP
APU 2 FU_L PUMP HEATER B CYCLING HIGH
APU 3 INJ TEMP BIAS LOV
APU 1 FUEL TANK DECAY GN20D LEAK
APU 3 FUEL TANK PRESSURE DECAY GN2 QD LEAK
APU I FUEL TANK ISO VLV TEMP LOW ON HEATER A
APU 11SO VALVE TEMPERATURE LOW
APU 3 ISO VALVE TEMPERATURE LOW
APU ISOL VALVE TALK BACK FAILURE
2-14
WUC PROB#
V46BLA 6-13
V46BLB 3-05
V46BLB 6-13
V46BLB 7-09
V46BLB 8-05
V46BLB 51A-01
V46BLC 4-15
V46BLC 6-13
V46BLC 7-09
V46CBA 30-02B
V46CBA 31-02b
V46CBA 36-03a
V46CBB 27-01A
V46CBB 31-02a
V46CCA 30-02C
V46CCB 32-03g
V46CDA 30-02A
V46CDB 31-02c
V46CDB 36-03e
V46CDB 32-03b
V46DCO 33=16
V46DCO 34=06
V46DCO 28-18
V46DC0 41-11A
V46DC0 41-11B
V46DKD l-OIB
V46DKE I-OID
V46DMD 7-08
V46DMG 41G-07
V46DMK 41C-16
V46DML 51B-08
V46DMM 7-19
V46DNM 61C-06
V40GBG 51G-02
V46GE 41B-OI
V40GE 41C-04
V46GGA 7-19
V46KCC 2-01
V46000 39-V-02
V46000 39-V-II
V46000 45-V-03
V46000 45-V-05
V46000 45-V-11
V46000 49-V-25
V46000 49-V-26
V46000 49-V-33
V46XXX 2-03
ORB CAR#
099 AC5531
102 03F003
099 AC5531
099 AC5531
099 AC5531
103 NONE
102 04F008
099 AC5531
099 AC5531
104 NONE
103 IM31RF10
104 IM36RZ03
104
I03 IM31RF02
104 '30RF06
102 IM32RF23
104 30RF05
103 IM31RFII
104 IM36RF20
102 IM32RF04
103 NONE
104 NONE
102 28RF22
103 41RF08
103 41RF08
102 01F072
102 AH9526
099 07F005
099 NONE
099 NONE
099 24F012
099 07F026
102 32F008
103 NONE
099 11F009
099 NONE
099 07F030
102 AC0878
103 39RF02
103 39RF09
104 '45RF01
104 45RF03
104 IPR
46V-0006
105 49RF20
105 IPR-47V-
0016
105 PR APU-
5-0047
102 NONE
INFLIGHT ANOMALY LIST
BY NUC
NOMENCLATURE
APU 1 SEAL CAVITY DRAIN LEAK
APU 2 RELIEF VALVE LEAK
APU 2 PRESS TRANSDUCER O-RING SEAL LEAK
APU 2 SEAL CAVITY DRAIN LEAK
APU 2 SEAL CAVITY DRAIN LEAK
APU 2 WATER SPRAY VALVE SYSTEM A FAILED
APU 3 RELIEF VALVE LEAK
APU 3 RELIEF VALVE LEAK
APU 3 SEAL CAVITY DRAIN LEAK
APU I EGT 1 FAILED
APU 1 EGT 1 FAILED
APU 1 EGT I FAILED
APU NO 1EGT NO 2 ERRATIC
APU 1 EGT 2 FAILED
APU 2 EGT 1 FAILED
APU 2 EGT 2 ERRATIC
APU 3 EGT 2 FAILED
APU 3 EGT 2 FAILED
APU 3 EGT 2 FAILED
APU 3 EGT 2 FAILED
APU I AND AFU 3 BYPASS LINE "A" TEMPS ERRATIC
APU 2 GG/FP HTR "A" INOPERATIVE
APU 1 TEST LINE TEMP HIGH
APU 2 HEATER 2A SET POINT DRIFT
APU 3 HEATER 3A SET POINT DRIFT
THERMOSTAT FOR HEATER EXHIBITED CREEP
THERMOSTATS FOR HEATERS EXHIBITED CREEP
THERMOSTAT APU 2 SERVICE LINE HEATER FAILED
APU 2 PUMP DRAIN LINE HEATER A FAILED
APU 2 PUMP WATER LINE SYSTEM B HEATER FAILED
APU 3 SEAL CAVITY DRAIN LINE HEATER 3A FAILED
THERMOSTAT APU 3 WATER INJ LINE HEATER FAILED
APU 3 FUEL LINE SYS B HEATER FAILED
APU 2 FUEL PUMP WATER COOLING VLV SYS A FAILEI
APU GGVM H20 COOLING SYSTEM A FAILED OFF
APU 1, 2 AND 3 GGVM TEMPERATURES DROPPED
THERMOSTAT APU 3 SEAL CAVITY DL HEATER FAILED
APU 3 LUBE OIL PRESSURE HIGH FILTER PLUGGED
APU 2 FUEL PUMP/GGVM COOLANT VALVE FAILED TO
APU 2 LUBE OIL OUTLET PRESSURE LOW
APU 3 Z AXIS VIBRATION SENSOR FAILED
APU 1 BED HEATER ERRATIC
APU 2 N2 PRESS LOW
APU 3 GEARBOX GN2 PRESS LOW
APU 1 INJ TEMP ER
APU 3 FUEL LINE TEMP CYCLED LOW
THERMOSTATS (I0) BEATER SYSTEMS EXHIBITED DIT]
2-15
WUC
V47PVO
V50OOO
I PROB#
|49-V-34
49-V-17
V50000 |49-V-22
V51ABB | 6-27
V51ABB |41D-20
V51ABH |51B-22
V51BAA |61B-12
V51BCB " 28-04
V51BO0 30-16
V51CAA 30-15B
V51CAA 51A-27
V51CCE 9-3D
V51CDA i 1-25
V51CDA 41B-32
V51CDA 41G-18
V51CDB 41B-32
V51CDB 41G-18
V51EAA 30-15
V51EAA 41D-26
V51EAD 1-26
V51EDA 41B-32
V51EDA 41G-18
V51EDA 51D-12
V51EDB 41B-32
V51EDB 41G-18
V51EDB 39-V-12
V51EDB 39-V-12
V51000 47-V-12
V51SJA 51A-28
V52AAA 41C-21
V52AAA 41G-17
V52AAA 51B-20
V52AAA 43-V-14
V52AAB 4-31
V52AAB 5-22
V52AAB 41C-21
V52AAB 51B-20
V52AAC 3-43
V52AAC 7-24
V52AAC 8-22
V52AAC 9-27
V52AAC 29-30
V52AAC 41B-29
V52AAC 41C-21
V52AAC i41D-27
V52AAC :41G-17
V52AAC [51D-13
V52AAD 1-27
V52AAD 4-31
105
105
105
099
103
099
104
102
104
104
103
102
102
099
099
099
099
104
103
102
099
099
103
099
099
103
103
105
163
099
099
099
104
102
102
099
099
102
099
099
102
103
099
099
103
099
103
102
102
INFLIGHT ANOMALY LIST
BY WUC
CAR#
NONE
IPR 47V-
-0017
49RF13
NONE
NONE
AC9961
NONE
28RF04
30RF23
_ORF22
NONE
NONE
OIFO04
NONE
NONE
NONE
NONE
30RF21
14F018
01F003
NONE
NONE
08FOIl
NONE
NONE
39RF10
39RFIO
47RF04
NONE
]3F007
08POll
08FOIl
NONE
NONE
05F009
13F007
08FOIl
03F037
07F013
08FOIl
09FOIl
NONE
IIF006
13F007
14F019
08FOIl
OSFOII
01F076
NONE
NOMENCLATURE
RADAR ALT 1 OUT-OF-TOLERANCE
PRLA 4 LATCH/UNLATCH INDICATOR 'B' FAILED
PORT AFT BULKHEAD PLBD LATCH INDICATOR FAIL
LANDING GEAR ISO VLV SYS 2 DID NOT ACTIVATE
LANDING GEAR ISO VLV 2 INDICATED OPEN
MLG GEAR DUMP VALVE LEAKED AFTER LANDING
NOSE LANDING GEAR STRUT LOW
NLG WEIGHT ON WHEELS SENSOR FAILED
NOSE WHEEL STEERING ENABLE LATE
LH MAIN LANDING GEAR FLUID LEAK
LEFT MAIN LANDING GEAR STRUT LOW
LH MLG DOOR CLOSE DISCRETE IND RELEASED
LH OUTBOARD MIX; TIRE WAS CUT
LH OTBD MLG TIP_ HAD A FLAT SPOT
LH OTBD MLG TIRE HAD A FLAT SPOT
LH INBD MLG TIRE HAD A FLAT SPOT
LH INBD MLGTIRE HAD A FLAT SPOT
RH MAIN LANDING GEAR FLUID LEAK
VEHICLE LURCHED TO RIGHT AT NOSE GEAR TOUCHDOWN
RH MLG UPLOCK ROLLER SPLIT DURING DEPLOY
RH INBD MLG TIRE HAD A FLAT SPOT
RH INBD MLG TIRE HAD A FLAT SPOT & TREAD RIB WORN
P,H INBD MLG TIRE BLEW
RH OTBD NLG TIRE HAD A FLAT SPOT
RH OTBD MLG TIRE HAD A FLAT SPOT
RE OTBD MAIN TIRE EXCESSIVE WEAR
RH OTBD MAIN TIRE EXCESSIVE WEAR
LHOB TIRE PRESS BIAS HIGH
RH MLG DOOR BENT
LB MLG OUTBD BRAKE DAMAGED
LH MLG OUTBD BRAKE ROTOR 3 CRACKED
LH MIX; OUTBD BRAKE DAMAGED
RHOB BRAKE PRESSURE BIAS
LH MLG INBD BRAKE ROTORS 3&4 DAMAGED
LB MLG INBD BRAKE STATORS & ROTORS DAMAGED
LH MLG INBD BRAKE DAMAGED
LIi MLG INBD BRAKE DAMAGED
RE MLG OUTBD BRAKE ROTOR CRACKED
RH MLG OUTBD BRAKE RETAINER WASHERS BROKEN
RE MLG OUTBD BRAKE RETAINER WASHERS BROKEN
RH MLG OUTBD BRAKE DAMAGED
RH OUTBD BRAKE ROTOR CRACK
RH MLG OUTBD BRAKE DAMAGED
RB MLG OUTBD BRAKE DAMAGED
OSCILLATING LINEAR ACCELERATION DURING LT BRAKIN(
RB MLG OUTBD BRAKE ROTOR 4 CRACKED
RB MLG OUTBD BRAKE DAMAGED
RH MLG INBD BRAKE OVERPRESSURE COMMANDED
RB MLG INBD BRAKE ROTORS 3&4 DAMAGED
2-16
WUC PROB#
V52AAD 6-38
V52AAD 7-24
V52AAD 8-22
V52AAD 41C-21
V52AAD 41G-17
V52AAD 51D-13
V52AAD _61C-14
V52AAD 44-V-18
V52A00 52-V-16
V52A00 52-V-18
V52JAD 1-27
V52JE 51A-26
V52JJ 6-35
V52JS 51G-IB
V52000 37-V-17
V520OO 50-V-26
V54EA 2-16
V54BA 41B-18
V54BA 41C-20
!V54BC 3-22
V54BC 3-30
V54BC 4-10
V54BC 511-05
V54C 8-04
V54C3X 3-12
V54CBX 51A-07
V54DOO 31-18
V54FAA 41C-I0
V54FAA 61A-12
V55AA0 44-V-13
V55FAJ 1-38
V55FAR 51J-02
V55KBA 8-23
V55OOO 45-V-12
V55RSS 2-48
V56AAA 7-34
V56AAA 34-21
V56AOO 33-10
V56AOO 32-26
V56AOO 41-07
V56AOO 35-21
V56B00 44-V-14
V56DOO 27-02
V56E 51B-02
V56E 51D-02
V56E00 40-V-f1
V56F00 48-V-02
ORB
099
099
099
099
099
103
102
104
102
102
102
103
099
103
104
102
102
099
099
102
102
102
103
099
102
103
103
099
099
1-4
102
104
099
104
102
099
104
103
102
103
102
104
104
099
103
102
103
INFLIGHT ANOMALY LIST
BY gUC
CAR# NOMENCI_.TURE
06F012
07F013
08F011
13F007
08F011
08FOIl
08F011
44RFIO
52RFI0
NONE
01F026
19F020
NONE
25F011
NONE
NONE
RMS1010
RM51317
NONE
NONE
NONE
RMS1011
RMSI319
08F017
03F008
19F007
PR-RMS-3
-11-0016
GFE
13F004
3OF003
44RF05
EPOO46F
NONE
BB0055F
PR PYR 4
-12-0150
NONE
07F022
34RF22
33RF12
32RF27
41RF04
NONE
44RF06
27RF02
24F009
NONE
40RFIO
48RF02
RH MLG INBD BRAKE STATORS CRACKED
RH MLG INBD BRAKE ROTORS 3&4 BROKEN
RH MLG INBD BRAKE RETAINER WASHERS BROKEN
RH MLG INBD BRAKE DAMAGED
RH MLG INBD BRAKE ROTOR 4 CRACKED
RE MLG INBD BRAKE DAMAGED
RH MLG INBD BRAKE DAMAGED
HAIRLINE CRACKS ON RIGHT INBOARD BRAKE ROTOR
RHIB ROTOR 2 RIVET BUSHING DAMAGE
LEFT MAIN GEAR OUTBOARDD HEATER OVERTEMP
RB MLG BRAKE/SKID CONTROL BOX ZENER DIODE FAILED
BRAKE HYDRAULIC PRESSURE INCREASED
RUDDER PEDAL DEFLECTION EXCESSIVE
LH MLG OUTBD BRAKE PRESSURE SYS 4 READ LOW
RH OTB BRAKE PRESS. LOg
ROB BRAKE PRESS LAG
RNS SHOULDER YAM JOINT BACKUP MODE CABLE BROKEN
RMS MRIST JOINT FAILED
RMS WRIST ROLL JOINT MOVED WREN ARM IN PITCH MOD!
RMS WRIST PITCH ENCODER CHECK GAVE FALSE ALARMS
RMS WRIST YAM SERVO PA COMMUTATOR BITE ALARM
RMS END EFFECTOR STAT FLAGS INCORRECT, WIRES BR_
RMS ELBOM JOINT FAILED TO RESPOND TO COMMANDS
RMS MPM FWD PEDESTAL DEPLOY SWITCH A RIG IMPROPE]
RMS MPM AFT PDSTL 1 READY-FOR-LATCH IND SMCH FAIl
RMS AFT MRL SYS 1 READY TO LATCH IND LOST
RMS END EFFECTOR SNARE WIRES APPROX 1/2" OUT OF
GROOVES
RMS DEPLOY SW FOR SHOULDER MPM PED _RNT TO ZERO
RMS DEPLOY SW FOR SHOULDER MPM PED WENT TO ZERO
HYDRAULIC SYSTEM i PRIORITY VALVE SLUGGISH
NASA STANDARD DETONATOR NOT FIRED, TIMING SKEW
PORT MPN PYRO INITIATOR CKT FAILED SELF TEST
NOSE STRUT THRUSTER PISTON FOUND ON RUNWAY
E03 HOLE PLUGGER JAMMED
RANGE SAFETY SYSTEM COMMAND RESPONSE PULSE MISSE
ET FMD ATTACH SHEAR BOLT OUTSIDE MOLD LINE
R.H. STOP BOLT BENT ON CENTERING RING OF FMD SE_
FED ATTACH ILlS SYS A AND B CONNECTORS BROKEN
FWD ET SEP ASSY CT MECH BOLT COMPRESSED
DEBRIS PLUNGER FAILURE
RE AFT SEPARATION HOLE PLUGGER FAILURE
LOSS OF HARDgARE - ET LH2 UMBILICAL ATTACHMENT
LEFT ET UMB DOOR READY TO LATCH OFF; S/B ON
RIGHT ET DOOR MOTOR B INOPERATIVE
RH E_r DOOR LATCHES A & B INDICATED OFF
RH ET DOOR THERMAL DAMAGE
ET DOOR CENTERLINE LATCH 1 MOTOR 2 FAILED
2-17
WUC PROB#
V56JBB
V56JBO
V56JO0
V56000
V56000
V56000
V56000
V560OO
V56000
'V56000
V56X
V56X
V57ACA
V57ACA
V57BAH
V57CAK
V57CAK
V57EA
V57000
V57000
V57000
V58
V58AAA
V58AAD
IV58AAP
'V58AAP
V58AAP
V58ABB
V58ACA
V58ACA
V58ACA
V58ACA
V58ACA
V58ACA
V58ACA
V58ACA
NV58ACC
V58ACC
'V58ACO
V58AEO
V58AF
V58AJD
V58A00
V58AO0
V58AO0
V58BAM
V58BAM
V58BAM
V58BAO
V58BAO
ORB CAR#
1-43 102 01F056
29-19 103 29RF19
34-20 104 34RF21
29-06 103 29RF06
29-12 103 29RFI]
29-13 103 29RF12
30-18 104 30RF25
28-22 102 NONE
35-22 102 NONE
37-V-13 104 37RF12
2-40 102 02F023
511-19 103 27F011
41D-28 103 NONE
51C-01 103 20FO01
41B-16 099 NONE
1-39 102 NONE
1-56 102 INONE
61B-02C 104 NONE
28-24 102 28RF27
28-30 102 28RF31
35-24 102 NONE
511-16 103 NONE
2-24 102 NONE
9-03G 102 NONE
8-08 099 08F021
41D-16 103 14F016
41G-OI 099 17F003
1-48 102 01F047
5-05A 102 05F004
8-17 099 NONE
51A-06 103 NONE
34-03E 104 34RF20
35-19 102 NONE
47-V-05 105 47RF12
47-V-20 105 NONE
53-V-II 103 53RF06
2-28 102 NONE
61C-13 102 ADO927
45-V-I0 104
26-04D 103 26RF18
9-30 102 NONE
51J-08 104 NONE
36-08 104 36RFII
36-17 104 36RF19
36-20 104 36RF23
6-28 099 06F001
7-06 099 AC5702
27-14 104
48-V-05 103 48RF05
41-10 103 41RF07
INFLIGHT ANOMALY LIST
BY WC
NOMENCLATURE
UMBILICAL RELEASE BLAST CONTAINERS CRACKED
AFT SEP HOLE PLUGGER DID NOT MOVE FULL STROKE
ET/ORB LOX AFT SEP HOLE PLUGGER FAILED
EXCESS VAPOR AT H2 ET/ORB UMBILICAL
17 INCH DISCONNECT LEAK
LH2 4 INCH DISCONNECT SLOW TO CLOSE
ET L02 UMB YOKE AND DETONATORS
UMBILICAL WELL CAMERA INOP.
RH STOP BOLT FORWARD ET ATTACHMENT BENT
LH2 ET UMB. I_D. LIGHTNING STRIP DEBOND
ET AFT STRUCTURAL ATTACH SPACERS LOOSE
ET ATTACHMENT PLATE HAD BOLT MISSING
RH INBOARD ELEVON SECONDARY DELTA P CH 4 HIGH
RH INBOARD ELEVON CH4 SECONDARY DELTA P FORCE FIG
PDU R/S SYS 3 SECONDARY SWITCHING VLV IND FAILED
BODY FLAP EXCEEDED PRED HYPERSONIC TRIM ATTITUDE
BODY FLAP CARRIER PLATE OVER TEMPERATURE
BODY FLAP LWR CENTERLINE TEMP SENSOR FAILED
BODY FLAP EXCESSIVE DEFLECTION
EARLY TRANSITION
POSTLANDING ICE ON RUDDER/SPEEDBRAKE PANELS
OIL SEEPAGE IN RIGHT MAIN LANDING GEAR WELL
HYD RESERVOIR I FLUID LEVEL DROPPED AT GEAR DEPI_
HYD RES PRESSURE I XDUCER (V58POI31A) FAILED
HYD SYS I ACCUMULATOR PRESS DROP
HYDRAULIC SYSTEM i UNLOADER VALVE MALFUNCTIONED
HYDRAULIC ACCUMULATOR I PRESSURE DROPPED
HYD PUMP SUCTION FLEX HOSE FITTING LEAKED
WSB REG OUT PRESS FAILED
WSB 1 GN2 PRESS RE(; RELIEF VLV LEAKED
WSB I GN2 RE(; OUT PRESSURE DROPPED
WSB 3 REG OUT PRESS FAILED
WSB 2 WAX BUILDUP
WSB 10VERTEMP
WSB I REG OUTLET PRESS LEAK
WSB 1B STEAM VENT TEMPERATURE ERRATIC
WSB CONTROLLER, PRI EREONEOUS READY SIGNAL
WSB 1SYS A COOLING WATER USAGE RATE HI
WSB I OVERCOOLING ON B CONTROLLER
HYD SYS I "B" SUPPLY PRESSURE BIASED LOW
WSB 1 BYPASS VALVE INDICATION MALFUNCTION
MPS 1 & 2 PITCH & YAW ACTUATOR DELTA P HI
HYD SYS 1 LEAK
HYD SYSTEM 1 PRESS LOW
HYD 1 RESERVOIR PRESS XDUCER STUCK
HYDRAULIC ACCUMULATOR SEAL GAS LEAK
HYD SYS 2 ACCUMULATOR PRESS DECAY
HYD SYSTEM 2 ACCOM LOW
HYDRAULIC SYSTEM 2 UNLOADER VALVE LEAK
HYDRAULIC SYSTEM 2 PRIORITY VALVE SLUGGISH
2-18
VUC PROB#
V58BBL
V58BB0
V58BB0
V58BBS
V58BBS
V58BBS
V58BCA
V58BCA
V58BCA
V58BCA
V58BCA
V58BCA
V58BCC
VS8BCN
V58BCN
V58BCO
V58BCO
V58BCO
V58BCO
V58BOO
V58BOO
IV58CAA
V58C,_
V58CAP
V58CAP
V58CBA
V58CBA
V58CBA
V58CCA
V58CCA
VS8CCA
V58CCA
V58CCA
V58CCA
V58CCA
V58CCA
V58CCA
V58CCC
V58CCC
V58CCC
V58CEO
V58CEP
V58CET
V58C00
V58KAA
V58KAA
V58000
V58OOO
V58000
V58000
51B-O3B
37-V-15
50-V-15
6-OID
6-01G
9-03E
51J-04
31-05
37-V-O2A
137-V-O2B
43-V-02
47-V-I0
38-01
8-01
50-V-10
34-18
36-07
36-07
49-V-09
28-23
50-v-25
2-24
51D-06
41D-17
511-03
41D-07
54-V-08
:55-V-07
2-04
3-04
7-22
9-06
61B-05
32-23
35-17
37-V-12
54-V-01
8-14
51B-01
61C-11
26-04E
9-03A
3-10
47-V-07
3-10
4-06E
29-26
33-07
32-16
32-17
ORB CAR#
099 NONE
104 37RF14
102 50RFI0
099 06F019
099 06F019
102 NONE
104 28F009
103 31RF05
104 37RF02
104 37RF15
104 43RF02
105 NONE
104 38RFOI
099 08F003
102 50RF09
104 34RF16
104 36RFIO
104 36RPIO
105 49RF05
102 28RF26
102 50RF16
102 NONE
103 23F001
103 14P017
103 AC6190
103 AC8341F
105 54RF09
102 55RF10
102 NONE
102 03F002
099 07F014
102 NONE
104 28F009
102 32RF24
102' NONE
104 37RFII
105 54RFOI
099 08F020
099 24F013
102 32F004
103 26RF19
102 NONE
102 03F031
105 147RF13
102 03F030
102 NONE
103 NONE
103 33RF08
102 IM32RF16
102 IM32RF17
INFLIGHT ANOMALY LIST
BY WUC
NOMENCLATURE
HYD SYS 2 MAIN PUMP PRESSURE B (V58P0215C) BIAS
HYD SYS 2 PRIORITY VALVE LAGGED-ENTRY
HYD SYS 2 ACCUM N2 LEAK
HYD RTN LINE TEMPS CROSSWIRED
HYD RTN LINE TEMPS CROSSWIRED
TEMP (V58TI650A) BuDY FLAP DRAIN LINE READING i
WSB 2 REG PRESSURE DECAY
WSB 2 VENT HTR A FAILED OFF
WATER SPRAY BOILER 2A SPRAY BAR FREEZE
WSB 2A LUBE OIL OVERCOOL
NO COOLING ON WSB 2 ON ASCENT
WSB 2 REG OUTLET PRESS ERRATIC
WSB 2 NOT COOLING ON CONTROLLER A
HYDRAULIC CIRC. PUMP 2 PALLED TO START
CIRC PUMP 2 PRESS SENSOR DROPOUT
WSB 2 VENT TEMP A-NO RESPONSE
VSB 2 VENT SYSTEM A ffTR FAILED
VSB 2 VENT SYSTEM A HTR FAILED
WSB SYS 2 PEG OUT PRESS SENSOR STUCK
BY]) SYS 2 tq_LOADER VLV OUT-OP-SPEC
BYD INTERSYSTEN LEAK AND EXCESSIVE TEMP
HYDRAULIC RESERVOIR 3-LEVELDROP DURING ENTRY
BYD SYS 3 ACCUMULATOR RAPID PRESSURE DECAYS
HYDRAULIC SYSTEM 3 BOOTSTRAP PRESSURE DROP
HYD SYSTEM 3 ACCUMULATOR BOOTSTRAP PRESSURE LOI
HYDRAULIC SYSTEM 3 PUMP LEAKED
HYD SYS 3 PUMP OUT PRESS HI - POST ASCENT
ANOMALOUS HYD SYS 3 MN PUMP CASE DRN TEMP
WSB 3 FROZE DURING ASCENT
VSB 3 FROZE - APU SHUTDOVN
WSB 3 WATER DEPLETED DURING ENTRY
WSB 3 LUBE OIL RET TEMP OVERSHOOT
WSB 3 GN2 PEG OUTLET PRESSURE DECAYED
WSB 3 CONTROLLER A OVERCOOLING
WSB 3A OPERATIONS ABNORMAL
WSB 3A OVERCOOL ON ENTRY
WSB 3 - NO COOLING
WSB 3-CONTROLLER EXTRA PULSES
gSB 3 CONTROLLER A INOPERATIVE
, _SB-3 SYS A BEATER OPPJ_TION ERRATIC
_D CIRC PUMP PRESSURE NO. 3 BIASED LOW
I TEMP (V58TO388A) BODY FLAP RET LINE READING LO1
TEMP SFRSOR (V58T0398) FAILED HIGH
WSB 3 NO COOLING
TEMP SENSOR (V58T1143) BYD SIS RTN BIASED LOW
TEMP (V58T1143) FALSE RESPONSE TO CRYO
BYD SYS 1 AND 2 ACCUR ASC PRESS LOCKED UP LOV
HYD SYS I AND 2 ACCUM PRESS LOCKUP LOg
HYD SYS 1 AND 2 CIRC PUMP UNLOADER VALVES LEAK
WSB 2 AND 3 EXCESS PEG PRESS DECAY
2-19
........ w., ........................... ,..wnm m =
WUC PROB#
V59HAA 7-23
V59X 1-29
V59X _-26
V60000 27-09
V60000 28-21
V60000 31-04
V600OO 40-V-03
V6OOGO 44-V-05
V60000 44-V-06
V6OOO0 50-V-02
V61AAA 1-14
V61AAA 1-28
V61AAA 5-20
V61AAA 6-11
V61AAA 6-30
_V61AAA 7-04
iV61AAA 41C-18
V61AAA 51B-17
V61AAB 3-17
V61ABH 41D-22
V61C 511-14
V61CO0 30-01
V61CO0 43-V-01
V61CO0 49-V-O4
V61CO0 49-V-24
V61DAH 51L-03
V61DAH 53-V-I0
V61DAL 8-30
V61DAM 4-25
V61DAN 1-54
V61EAE !43-V-II
V61E, 7 [49-V-20
V61EOO i56-V-16
V61JAA I 5-10
V61JAA ! 6-39
V61JAA I 27-05
V61JAA 36-11
V61JAA 32-07a
V61JAA i 32-07b
V61JO0 2_-14b
!V61LAA !-13
V61OO0 61C-I0
V610BA 6-02
V61OBF _-44
V61QBF 6-08
V61000 56-V-08
V61SO0 4_-V-08
V62AAA 2-27
INFLIGHT ANOMALY LIST
BY VUC
ORB CAR# I
1
099 07F019
102 NONE
099 NONE
104
102 28RF25
103 IM31RF04
102 40RF04
104 iNONE
104 44RF02
102 50RF02
102 NONE
102 01F036
102 05FOIl
099 06F006
099 06F034
099 06F006
099 NONE
099 NONE
102 03FO12
103 NONE
103 NONE
104 NONE
104 43RFOI
105 49RF04
105 IPR 47V-
0023
099 NONE
103 53RF04
099 08F016
102 04F007
102 NONE
104 43RF09
105 49RF17
102 !NONE
102 05F018
099 NONE
104 27RF01
104 36RF13
102 IM32RF08
102 IM32RF15
103 29RF13
102 NONE
102 32F003
099 NONE
102 iNONE
099 _06r013
103 NONE
105
102
NOMENCLATURE
LH AIR DATA PROBE TEMPORARY HANG-UP
RH ET DOOR STRIKE PLATE DISCOLORED
RH ET ATTACH BOLT HOLE PLUGGER HUNG UP-DEBRIS
CABIN TEMP CONTROLLER 2 CNTRL FROZEN
CREW EXPERIENCED SNEEZING
SUPPLY WATER TANK BELLOWS STUCK
LIOH DOOR LATCH STUCK OPEN
HUMIDITY _EPARATOR B VATER CARRYOVER
SUPPLY WATER DUMP VALVE LEAK
RCRS SHUTDOWN
02/N2 CONTROL PANEL-VALVE LEAK
02/N2 CONTROL PANEL-CROSSOVER VALVE LEAK
02/N2 CONTROL PANEL-HIGH 02 FLOg
02/N2 CONTROL PANEL-HIGH 02 & N2 FLOg
02/N2 CONTROL PANEL-02 REGS LEAKING
02/N2 CONTROL PANEL-HIGH 02 FLOW
ECLSS GN2 SYS 2 REGULATOR LOCKUP PRESSURE HIGH
HIGH 02 FLOg ON PRESSURE CONTROL SYSTEM 2
02/N2 AUX SUPPLY PANEL LEAKED W'BEN COLD
OXYGEN LEAK DOWNSTREAM OF ECS SUPPLY VALVE 2
HIGH PP02 IN CABIN AND ECLSS 02 PRESS TRACKED CR
CABIN PRESSURE TRANSDUCER FAILED
CABIN VENT VALVE CLOSED INDICATION FAILED
PCS 02 SYS 2 FLONMETER FAILED
PCS 1 N2 FLOgME'rER OFF NOMINAL
PP02 SENSOR "A" FAILED
PP02 SENSOR ERRATIC
LIOH CARTRIDGES-CREW IRRITATION
PP02 SENSORS RESPOND TO TRANSIENTS
CABIN DP/IYl' ALARM - ASCENT
PP02 SENSOR C FAILED
CABIN HUMIDITY SENSOR FAILURE
gASTE WATER DUMP DEGRADED
HUMIDITY SEPARATOR - RESTRICTED
HUMIDITY SEPARATOR - RESTRICTED
HUMIDITY SEPERATOR "B" FLOODED
FREE WATER NEAR HUMIDITY SEP A
HUM SEP B WATER LEAKAGE
HUM SEP A WATER LEAKAGE
FES PRIMARY B OUTLET OSCILLATION
CABIN TEMP VARIATIONS
02 PRESS CONTROL SYS 2 FLOW SENSOR RE_ LOg
AV BAY 1 FAN B SLOWED BY DEBRIS
HEAT EXCHANGER SLURPER CLOGGED
HUMIDITY SEPARATOR B CB OPENED - BURNED WIRES
WATER BYPASS VALVE CONTROLLER SLOW
IPR 47V-I AV BAY 3 DELTA P HIGH
0011
02FOOl GAS IN WATER
2-20
WUC
_62ABA
V62AEA
V62AEA
V62AJD
V62AJD
V62AJE
V62AJE
V62AO0
V62AO0
V62AO0
V62AO0
V62AO0
V62AO0
V62AUD
V62AUE
V62AO0
V62BAC
V62BAD
V62EA
V62EAA
V62EAA
V62EAA
V62EAA
V62EAG
V62EAG
V62FAG
V62,',AG
V62EAG
V62EAG
V62EAG
V62EAG
V62EAG
V62EAJ
V62EAJ
V62EAO
V62EAO
V64ECA
V62ECV
V62EED
V62EO0
V62EOO
V62EO0
V62EOO
V62EO0
V62EOO
N62FAH
!V62H20
V62JAA
V62JAB
V62JAB
PROB#
30-23
1-16
8-18
28-09
48-V-04
41D-14
511-06
26-09
28-05E
2_-13
28-20
32-03f
35-05
53-V-05
53-V-03
139-V-08
41B-13
511-02
3-47
1-33
3-14
3-19
4-24
6-40
7-25
B-16
41B-04
41C-09
51A-16
51C-06
51G-03
61A-14
33-02
54-V-03
26-i0
46-V-06
55-V-04
41D-14
6-41
32-21
42-V-03
42-V-08
49-V-21
50-V-16
52-V-17
8-24
6-42
48-V-01
1-36
8-09
ORB
104
102
099
102
103
103
_03
103
102
102
102
102
102
103
103
103
099
103
102
102
102
102
102
099
099
099
099
099
103
103
103
099
103
105
103
104
102
103
099
102
103
103
105
102
102
099
099
103
102
099
CAR_
NONE
NONE
NONE
28RFI I
48RF04
14F023
27F009
NONE
28RF18
28RF15
28RF24
32RF19
35RF03
53RF09
53RF08
39RF07
1IF017
AD2016
AC3123
01F014
03F010
03F014
04F020
06F035
07F018
08F006
11F002
13F008
NONE
NONE
NONE
ADO506
33RF02
54RF02
26RF06
46RF04
55RF02
14F023
06F020
IM32RF21
42RF02
42RF05
49RF18
NONE
NONE
NONE
NONE
48RF01
01F022
08F001
INFLIGHT ANOMALY LIST
BY WUC
NOMENCLATURE
HIGH IODINE CONCENTRATION IN DRINKING WATER
POTABLE WATER TANK QTY X'DUCER STUCK
WATER TANK B UNSUCCESSFUL DUMP, ICE IN NOZZLE
POTABLE WATER DUMP VALVE FAILED
SUPPLY WATER DUMP VALVE LEAK
SUPPLY WATER DUMP NOZZLE ICED
POTABLE WATER NOZZLE TEMP DROPPED DURING WATER
WSB i RELIEF VALVE LEAK
SUPPLY WATER TANK B QUANTITY ERRATIC
SUPPLY H20 DUMPLINE T-STAT IMPROPER OPS.
IODINE IN DRINKING WATER
SUPPLY WATER TK B OTY DROPOUTS
WASTE WATER DUMP DEGRADED AND FINALLY STOPPED
SUPPLY WATER DUMP VALVE LEAKAGE
SUPPLY WATER NOZZLE TEMPERATURE DROP
SUPPLY WATER DUMP NOZZLE TEMP DROP
SUPPLY WATER DUMP VALVE FAILED TO OPEN
WATER FLOW RATE TO GALI._Y LOW
URINE CUP AND FILTER LEAKED
WASTE COLI_OR-LOW URINE FLOW & AIR FLOW
WCS SLINGER MOTOR STOPPED
WCS VACDI)M VENT VLVKNOB FAILED
WCS l_S PROBLEMS
MMS FAN NOISY
MMS SLINGER STOPPED
WASTE COLLECTOR NOISY AND SLOW, LEAKED AIR
WCS FAN SEPARATOR 1 DID NOT SPIN UP TO FULL SPE
WCS FAN SEP 2 FAILED AND FAN SEP 1 DEGRADED
WCS FAN SEP 1AC 1PH A CURRENT LOW
WCS FAN SEP 1 AC1 PHASES A&B LOW CURRENT TRANSI
WCS FAN SEP 1 MOTOR CURRENT HIGH
WCS FAN SEPARATOR 1 DID NOT START
WCS
EDO WCS COMMODE FAULT LIGHT ON
WCS FAN FLOODED
FAN SEP I STALLED
WASTE WATER TANKGN2 LEAK
WASTE WATER DUMP NOZZLE ICED
H20 TK D VALVE CRACKED
WASTE WATER DUMP NOZZLE BLOCKED
WCS COMMODE LINKAGE BROKE
DEGRADED WASTE DUMP FLOWRATE
WCS FAN SEP 1 FAIL
WASTE WATER DUMP DEGRADED
WCS FAN SEP 1 SHUTDOWN
THERMOSTAT B SHIFTED ON POTABLE WATER DUMPLINE
GAS IN POTABLE WATER
SMOKE DETECTOR B AVIONIC BAY 1 FALSE ALARMS
SMOKE DETECTOR-FAILED SELF TEST
SMOKE DETECTOR-FALSE ALARM
2-21
WUC PROB#
V62JAC 3-33
V62JAC 51B-09
V62JAC 28-14
V62JAC 46-V-04
V62JAD 51F-!I
V62JAE 3-07
'V62JAF 61A-07
V62JOO 32-19
V62JOO 38-09
V63A 51J-O3D
V63AOO 28-15
V63ASF 9-03F
V63JAA 3-35
V63JBO 41-O9
V63JCF 9-03B
V63JCM 6-OIL
V63JCT 6-OIE
V63JDD 511-09
V63LAA 2-11
V63LAA 3-31
V63LAA 6-OIH
V63LAA 41G-09
V63LAA 33-13
V63LAA 38-02
V63LAA 39-V-01
V63LAC 7-02A
V63LBA 41D-OI
V63LDC 4-17
V63LDC 3_-07
V63LJC 6-18
V63LO0 26-05A
V63LO0 26-05B
V63LOO 26-09
V63LO0 26-19
V63LO0 29-10
V63LO0 29-11
V63LO0 30-10
V63LOO 36-14
V63LO0 49-V-03
V63LOO 49-V-I0
V63LO0 47-V-21
V63LOO 52-V-12
V63LO0 55-V-O8
V63LSG 32-14
V63LSN 26-04G
!V63OO0 30-21
V64AAJ 9-10
V64AAJ 51F-19
V64AAj 51J-lO
V64AAJ 61B-IO
INFLIGHT ANOMALY LIST
BY WUC
ORB CAR#
102 03F024
099 24F004
102 28RF16
104 46RF03
099 24F004
102 03F004
099 30F001
102 32RF20
104 iNONE
104 NONE
102 28RF17
102 NONE
102 03F025
103 41RF06
102 NONE
099 NONE
099 INONE
103 AC8418
102 02F006
102 03F023
099 06F031
099 17F004
103 33RF13
104 38RF02
103 39RF01
099 I07F027
103 !AC8418F
102 04F006
104 34RF08
099 06F028
103 26RFII
103 26RFII
103 26RF12
103 26RF12
103 29RF09
I0= 129RFI0
104 i30RFl8
104 IM36RFI6
105 49RF03
105 49RF06
105 NONE
102 NONE
102 NONE
102 IM32RFI2
103 _26RF21
104 NONE
102 09F005
099 26F009
104 28F005
104 31F005
NOMENCLATURE
SMOKE DETECTOR-2A CONTINUOUS FALSE ALARM
SMOKE DETECTOR IN AVIONICS BAY 2A FAILED SELF TEST
AV BAY 2A SMOKE CONCENTRATION BIAS LOW
AV BAY 2A SMOKE DETECTOR EXCURSIONS
SMOKE DETECTOR IN AVIONICS BAY 2B FAILED SELF TEST
SMOKE DETECTOR FAILED SELF TEST
SMOKE DETECTOR 3B TRIGGERED FALSE ALARMS
SMOKE DETECTOR 3A TRANSIENT ALARM
SMOKE DETECTOR TRANSIENTS
FREON COOLANT LOOP TEMPERATURES UNUSUAL
LOW FREON PLOW
FCL 2 PIL HEAT E_CHANGER FLOWRATE SHIFTED LOW
NB3 BOILER ISO. 7LVS CONTAMINATED
AMMONIA BOILER PRII_RY A CONTROLLER FAILURE
FES TOPPING DUCT AFT NTR TEMP (V63T1802A) FAILED
RH FES FEEDLINE TE_P (NO FAILURE)
LH FES FEEDLINE TEMP (NO FAILLrRE)
FES TOPPING DUCT ZONE H HEATER B FAILED
FLASH EVAPORATOR SYS "A" BROKE-TEMP SENSOR DRIFT
FLASH EVAPORATOR CONTROL SENSOR RESPONSE LOW
FES HILOAD FEEDLINE TEMP SNSR MISLOCATED
FES SHUTDO_'N USING BOTH CONTROLLERS
FES "B" OUTLET TEMP OSCILLATIONS
FES WATER SUPPLY HEATER LOg
FES FEEDLINE A _ FAIL
FLASH EVAP FLONMETER FAILED
FES DUCT HEATERS IN SYSTEMS A & B FAILED
FES HIGH LOAD DOCT HTR FAILED
FES HI LOAD INBOARD DUCT TEMP LOW
RH FEEDLINE THERMOSTAT FAILED
ASCENT HI LOAD EVAP FROZE
FES SHUTDOWN ON ENTRY
NSB SYS I GH2 PRESS DECAY
WSB SYS 1GN2 TANK LEAK
WSB 3 LOW RELIEF VALVE RESEAT PRESS
WSB 1 LEAK
WSB 3 NITROGEN PRESS DELAY
FES PRIMARY CONTROLLER A SHUTDOWN
FES ACCUN HI LOAD LINE B HTR 1 FAILED ON
FES TEMP OSCILLATIONS
FES TEMP OSCILLATIONS
FES FEEDLINE A HTR SYS 2 FAIL
FES SHUTDOWNS
FES TOP DUCT HTR B FAILED
FREON LOOP 2 EVAP OUT TEMP DEBONDED SENSOR
AFT FUSELAGE TEMP LOW PRELAUNCH
AIRLOCK HATCH A DIFFICULT TO OPEN
AIRLOCK HATCH A DIFFICULT TO LATCH FoR ENTRY
AIRLOCK HATCH A TAPERED PIN DID NOT LATCH
A/L INNER HATCH COULD NOT BE LATCHED FULL OPEN
2-22
j ............
-L
WUC PROB#
V64AAK 6-10
V64ADA 1-03
V64AEA 4-32
V64C 51D-16C
V64EAA 51A-13
V64EAA 54-V-11
V65 51F-22
V65A 1-41
V65AAA 28-19
V65ABA 28-02
V65ABA 35=23
V65ACA 30-04A
V65AFA 44-V-17
V65C 61A-O8
V65BBB 1-40
V65HBB 2-37
V65HBB 6-31
V65EBB 7-33
V65HOO 36-O5a
V65BOO 36-05b
V65OOO 29-07
V65000 31-10
v65ooo 36-18
V65OO0 50-V-04
V66BAA 26-08
V66BAA 29-15
V661_O 31 13
V66E 41C-14
V66E 41C-15
V66E 51D-09
V66E 31-O7
V66F 2-21
V66F 2-50
V66F 3-18
V66F 3-42
V66F 3-45
_66F 41C-26
V66F 51A-14D
V66G 1-20
V66G 3-25
V66G 4- 27
V66G 5-11
V66G 6-23
V66G 7-!3
V66G 8-02
V66G 41B-05
V66G 51A-14A
V66G 51B-24
V66G 61A-15A
V66G 61A-15B
ORB CAR#
099 06F015
102 NONE
102 NONE
[03 NONE
103 19FC03
105 54RFI0
099 11F012
102 AB9518
102 _28RF23
102 ,28RF02
102 i35RF15
104 30RF13
104 44RF09
099 30FOO2
102 01F034
102 02F038
099 NONE
099 07F023
104 IN36RF08
104 IN36RF21
103 DIREE649
103 GFE
104 GFE
102 GFE
103 26RF02
103 211F001
103 IN31RF16
099 EEO582
099 EE0582
103 EE607F
103 GFE
102 NONE
102 NONE
102 NONE
102 NONE
102 NONE
099 NONE
103 NONE
102 NONE
102 NONE
102 NONE
102 EEO549F
099 EEO557F
099 EE0561/
099 NONE
099 NONE
103 EEO594F
099 NONE
099 EE0617F
099 NONE
INFLIGHT ANOMALY LIST
BY WUC
NOMENCLATURE
AIRLOCK HATCH SEAL CAME O'JT OF GROOVE
AIRLOCK TO PLB SENSE PORT CAPPED
AIRLOCK VENT DUCT DAMAGED
AIRLOCK DEPRESS VLV COVER HARD TO REMOVE
AlL EMU BATTERY CIlARGF..RIPNR SUPPLY 1 VOLTAGE HD
EMU BATTERY CHARGER NOISY
MISC. CREW EQUIPMENT
EJECTION SEAT HANDLE CLIP INSTL. PROBLEM
GROMMET ON NET TRASH CAME LOOSE
PILOT'S SEAT MOVED AFT DURING ASCENT
PILOT SEAT DOVN LIMIT SWITCH FAILURE
MSI IRB SHOULDER BELT ADJUSTER "C" CUP MISSING
MISSION SPECIALIST 2 SHOULDER HARNESS PIN LOST
SLEEP STATION SLIDING PANEL COULD NOT BE P_NOVE]
STOVAGE LOCKER DOORS BDNG UP
STOWAGE LOCKER DOORS BUNG UP
DOORS AND LOCKERS WOULD NOT CLOSE
STOWAGE LOCKER DOORS HUNG UP
VOLUME H DOOR AND LATCB BINDING
LIOH STOWAGE VOLUME COULD NOT BE REMOVED
TAGS DEVELOPER OVI_RIIEAT
TAGS NOT RESPONDING TO PAPER ADVANCE COMMANDS
TAGS PAPER FOLDING
TAGS FAILURE
COAS WOULD NOT MOUNT AT FVD STATION
PLUS X COAS CALIBRATION DISCREPANCIES
PLUS X COAS MISALIGNMENT
EVA COMMUNICATIONS LOST FOR EV-2 ON MODE A
EVA VRF COMMUNICATIONS DEGRADED
EV-2 COMN FROM GROUND ONLY 25Z UNDERSTOOD
EMU2 FOYER RESTART MESSAGES (GFE)
DATA ACOUISITION CAMERA DRIVE JAMMED
PDRS CAMERAS - 2 RAN AT WRONG SPEED
PDRS DAC (16MM CAMERAS) COLD START FAILURE
EARLY SHUTDOWN, DEBRIS CAMERA
CAH_".A END OF FILM LIGHTS INOPERATIVE
ET SEP CAMERA FAILED TO OPERATE
ARRIFLEX 16NM CAMERA FAILED
CREW HEADSETS HAD SOUEAL
NCCU UNIT A FAILED - BROKEN WIRE
MCCU "E" INTERMITTENT
WCCU'S A & B FAILED
WCCU'S A & B
VCCU'S FAILED
NCCU'S "A" FAILED, MANY NOISY
NCCU B CAUSED INTERCOM VOICE LOOP NOISE
WCCU "A" HAD A HOT HIKE
WCCU LEG UNIT A PTT BUTTON STUCK
VCCU "C" VOX OPERATED IN FTT
VLWHS FOR PILOT & MS-1 SIDE TONE REDUCED OR LOS
2-23
WUC PROB#
V66H 5-12
V66H 5-14
V66H 5-25
V66H 6-14
V66H 41B-21
V66H 41B-O9
V66H 41C-22
V66H 51A-IO
V66J 41B-22
V66J 41C-08
V66J 41C-23
V66J 41G-22B
V66J 41G-22C
V66J 41G-22D
V66J 51A-14
V66K 5-16
V66K 41C-25
V66K 41G-13
V66K 51B-07
V66K 51G-14
V66K 511-12
V66OO0 2-47
V66OOO 3-26
V660OO 26-17A
V660OO 26-17B
V660OO 26-17C
V66OOO 26-17D
V66000 26-17E
V66OOO 26-18
V66OOO 26-_
V66OOO 29-29
V660OO 30-O4B
V66OOO 30-04C
V66OOO 30-04D
V66000 30-04E
V66000 30-04F
V660OO 30-07
V66000 30-13
V66OO0 41C-24
V66OOO 41G-13
V66OOO 41G-22E
V66000 51A-14F
V66000 33-O3
V66OOO 33-12
V66000 33-14A
V66000 33-14B
V66000 33-15
V66OO0 34-11
V66OO0 34-13
INFLIGHT ANOMALY LIST
BY VOC
ORB CAR#
102 NONE
102 NONE
102 HOO40F
099 HOO44F
099 EMUI364
099 NONE
099 1364C-I
103 _ILCFI&7
099 NONE
099 NONE
099 '13F012
099 HOOYOF
099 NONE
099 NONE
103 NONE
102 SE2011
099 NONE
099 NONE
099 HRNO050
103 SP5041F
103 HENO050
102 NONE
102 SE2002
103 NONE
103 NONE
103 NONE
103 NONE
103 NONE
103 NONE
103 EC0380"
103 NONE
104 NONE
104 NONE
104 NONE
104 NONE
104 NONE
104 NONE
104 NONE
099 NONE
099 NONE
099 NONE
103 19F019
103 NONE
103 33RF14
103 NONE
103 NONE
103 NONE
104
104
NOMENCLATURE
EMU FAN MOTOR FAILED
EMU PRESS REG BIASED
EMU BATTERIES DISCHARGED BY CONDITIONER
EMU LIGHT BATTERIES FAILED
EMU SUBLIMATOR "P HIGH" MESSAGES
EMU 2 LIGHT PROTECTIVE LENS C_ACKED
EMU SUBLIMATOR "P HIGH" MESSAGES
BOTH LEFT SIDE EMU HELMET LIGHTS INOPERATIVE
EVA ANCILLARY EQUIPMENT PROBLEMS
TPAD FAILED TO CAPTURE SOLAR MAX SATELLITE
PORT SLIDE WIRE BRAIDED COVERING FRAYED
EVA FLASHLIGHT FAILED
EVA SLIDE WIRE CUSHION STRAP DIFFICULT TO SECU_
SLIDE WIRE SAFETY TETHER TENSION TOO HIGH
EVA ANCILLARY EQUIPMENT FAILURES
POTABLE H20 DISPENSER NEEDLE PLUGGED
GALLEY WATER DISPENSER DID NOT SHUT OFF FLOW
GALLEY DOORS DID NOT STAY OPEN
GALLEY DID NOT DISPENSE WATER
GALLEY WATER DISPENSER ERRATIC
GALLEY WATER FLOW DID NOT SHUT OFF
THEODOLITE LOOSE IN MOUNT
DRINK BAGS CAP SEAL FAILED
VIDEO CASSETTE TAPES JAMMED
VACUUM CLEANER FLIPPER FAILED
SEAT BACK WOULD NOT FOLD WITH PARACHUTES
ORB AFT PUS GAS SAMPLING SYS FAILED
DOSIMETER READS HIGH
FWD PORT FLOODLIGHT FAILED
SUIT FAN 5 AMP FUSES BLEW FOR PLT AND MS-I
WIRELESS COMM SET MULTIPLE BATT CHANGES
ARRIFLEX CAMERA OPERATE LEVER FAILED
GALLEY FAILURES
HASSEL BLAD 70 MM CAMERA FAILED
CCTV CAMERA A - SPOTS ON IMAGE
TELEPRINTER MESSAGES ILLEGIBLE
TAGS JAM
MS-3 COMM CAP HEADSET FAILED
PHOTO AND GALLEY BRACKETS DEBONDED
TWO BRACKETS ATTACHED TO GALLEY DEBONDED
OUTER HATCH EOUALIZATION VALVE COVER BROKE LO0
MULTI-USE BRACKETS BROKE AT ELBOW
TAGS JAN INDICATIONS
_X COAS LINE OF SIGHT VARIATIONS
GALLEY HOT AND COLD H20 DISPENSE FAILED
GALLEY REHYDRATION SLIDE STICKY
16 MM ARRIFLEX CAMERA INOP
FIAR BFCE 70MM HASSELBLAD CAMERA FAILED
2-I0-F004
NONE _ TAGS c)VERTEMP INDICATION
I
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INFLIGHTANOMALYLIST
BYWUC
_UC PROB#
V66OOO
V66000
V66000
V66000
V6601,0
V66000
V66000
V66000
V660OO
V66000
V66000
V66000
V66000
V66000
V66OOO
V660OO
V660OO
V660OO
V66000
V66000
V66000
V66000
V66000
V66000
N66000
V66000
V66000
V66000
V66000
[V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
34-16A
34-16B
31-16
43-V-05
48-V-07
48-V-08
36-I0
32-05
32-09a
32-Iia
32-Iib
32-iic
32-Iid
32-12
32-13
32-20
32-27
32-28
32-29
42-02A
41-O2B
38-04A
38-04B
38-04C
38-04D
35-01
35-02
35-03
35-06
35-07A
35-07B
35-07C
35-08
35-09
!37-V-06
,37-V-07
i37-v-18
37-v-I9
=37-V-20A
137-V-20B
39-V-07
139-v-o9
I I l
ORB
104
104
103
104
103
[03
104
102
102
102
102
102
102
102
102
102
102
102
102
103
103
104
104
104
104
102
102
102
102
102
102
102
102
102
104
104
104
104
104
104
103
103
CAR# I NOMENCLATURE
NONE
NONE
GFE
FIAR
FIAR I
FIAR
FAIR-
BFCE
026F001
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
IPR-35-
V-O006
GFE
PE Fv6-
i1511
63-2 GFE
iGFE
GFE
GFE
iGFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
GFE
l i
DARK ARC ACROSS CCTV CAMERA C
CCTV CAMERA B HAD SPOT ON SCREEN
GALLEY WATER UNDERDISPENSE
CCTV CAMERA D INOPERATIVE
CCTV CAMERA D LINE ON SCREEN
GALLEY VALVE MV-2 LEAK
PRESS CONTROL SYSTEM 02 BLEED ORIFICE LEAK
TAGS PAPER JAMMED
MS3 LIGHT DAMAGED - CREW INGRESS
CCTV A - SPOT ON PICTURE
RMS ELBOW CAMERA COLOR WHEEL FAILED
CCTV C - POOR PICTURE
CCTV D - SPOT ON PICTURE
RMS MASTER ALARM - _Q_lOk'lq
RMS 'CONT ERROR' MESSAGE
RMS 'BP, AI_ SLIP' MESSAGE
PLT SEAT WOULD NOT DRIVE DOWN
HANDHELD MIgE DEGRADED OUTPUT
ORBITER GAS SAMPLER SYS MALFUNCTION
CAMERA C IMAGE BURN
CAMERA D INCORFRCT COLOR PHASING
VACUUM CLEANER SHORT CIRCUIT
CCTV MONITOR 2 FAULT LIGHT
CAMERA C - FAILURE TO FOCUS
CAMER,_ D - NO POWER
OPERATIONS RECORDER I TIL%CK 2 FAILURE TO RECORD
TAGS PAPER JAM
TAGS UNJAMMING TOOL BROKE
FOUR HEADSETS FAILED
CCTV CAMERA B FAILED
CAMERA C COLOR WHEEL STUCK
CAMERA D INTERMITTENT POWER
OPERATIONS RECORDER 2 TRACK 5 FAILURE
PAYLOAD RECORDER TANK 5 FAILURE
EMU-I FAIL TO CHARGE BATTERY
TEMP. LOSS OF EMU SUIT RESULTS IN COMM 'A'
AFT FLT DECK SPEAKER BAD
EVA GLOVE PALM. BAR PENETRATED RESTRAINT & GLOVI
BLADDER
EVI RH EARPHONE LOST COMM
EV2 LH EARPHONE LOST CONTACT
CCTV INTERMITTENT VIDEO LOSS
TREADMILL EXCESSIVE RESISTANCE
2-25
WUC
V66000
V66000
V66000
V66000
V66000
V66000
V6600o
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
INFLIGHT ANOMALY LIST
BY WUC
PROB# ORB CAR# NOMENCLATURE
39-V-04
!40-V-05
40-V-06A
40-V-06B
40-V-13A
40-V-13B
40-V-14A
40-V-14B
44-V-02
44-V-03
44-V-08
44-V-12
44-V-15
42-V-02
029-F044
42-V-02b 103 FIAR
BFCE
029-F047
42-V-02c 103 FIAR
BFCE
029-F048
42-V-04 103 JSC-EE-
0668
42-V-07a 103 FIAR
BFCE
029-F045
42-V-07b 103 FIAR
BFCE
029-F046
42-V-07c 103 FIAR
BFCE
029-F046
42-V-I0 103 FIAR
BFCE
028-F006
49-V-07 105 NONE
49-V-27 105 NONE
49-V-28 105 BEMU-
300-FO02
49-V-29 105 NONE
49-V-31 105 NONE
49-V-32a 105 NONE
49-V-32b 105 NONE
49-V-32¢ 105 NONE
49-V-32d 105 NONE
49-V-32e 105 NONE
49-V-32f 105 NONE
103 'FIAR BFCE OPS 2 RCDR UNCMDED RECONFIGURATION
029-F035
102 iGFE VIDEO INTERFACE UNIT (VIU-C) - CAMCORDER CABLE-
SIGNAL LOSS
102 IGFE TAGS FALSE JAM LITE
102 iGFE TAGS JAM
102 GFE LOSS OF COMM - AUDIO INTERFACE UNIT
102 GFE LOSS OF COMM - AUDIO INTERFACE UNIT-E
102 GFE 16MM ET UMB CAMERA FILM BROKE
102 GFE 35MM ET UMB CAMERA FILM BROKE
104 GFE VIDEO INTERFACE UNIT LOW POWER
104 GFE TREADMILL BEEL LOCKUP
104 FIAR CCTV CAMERA B DEGRADED
104 FIAR DDU FILTER CLEANING TOOL BROKE
104 FIAR VIDEO TAPE P,ECORDER DOOR JAMMED
103 FIAR CCTV CAM D DEGRADATION
BFCE
CCTV CAM A COLOR _L STUCK
CCTV CAM C DEGRADATION
TAGS, TLM, & VERNIER IMAGING PROBLEMS
WIRELESS COMM - 2 CRUs BAD
WIRELESS COMM - WALL UNITS A & C DEGRADED
WIRELESS COMM - LOW BATTERY LIFE
GAS BOTTLE FYROS DIDN'T FIRE
EV2 "SET POWER SCU' MS(;
EV3 "PWR RESTART" MESSAGE FROZEN
EV2 LOSS OF DCM DISPLAY
EMU BATT BAD
EMU DIFFICULT TO MOUNT ON AIRLOCK VALL
RETRACTABLE TETHER REEL FAIL
POWER TOOL TETHER FAIL
PORTABLE FOOT RESTRAINT FAIL
SAFETY TETHEER REEL LOCK FAIL
POVER TOOL NOISE CAUSE EVA COMM FAIL
MINI-WORKSTATION MECHANISM PROBLEMS
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NUC PROB# ORB
V66000 46-V-03 104
V66000 46-V-07a' 104
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V66000
V67
V70000
VTO000
V70000
V7L_
V71._A
V71AAA
V7_
V71J_J_
V71J_B
V71A_
V71_
V71AAC
V71AAC
V71AOO
V71BAA
V71BAA
V71BAA
V71BAB
V71BAB
V71BAD
V71BOO
V71BO0
V71BO0
V71BOO
V71CO0
V71C00
V71C00
V72AAA
V72AAA
V72ACA
V72ACA
V72ACA
V72ACA
V72AEA
46-V-O7b 104
46-V-08 104
'47-V-24 105
47-V-25 105
52-V-05 102
52-V-OSa 102
52-V-O8b 102
52-V-15 102
52-V-19 102
511).-O8 103
29-24 103
32-08 102
48-V-O9 103
7-07 099
9-24 102
32-15 102
41-04 103
8-20 O99
40-V-01 102
h4-V-07 104
55-V-02 102
3-11 102
6-37 099
45-V-09 104
1-18 102
51A-21 103
51C-08 103
2-38 102
51C-08 103
43-V-15 104
28-10 102
35-10 102
37-V-16 104
47-V-17 105
31-12 103
44-V-09 104
46-V-12 104
28-01 102
55-V-10 102
8-!9 099
9-23 102
9-23 102
41B-24 099
5-02 102
CAR#
FIAR
JSC EE-
0670F
FIAR
BFCE -
!029-F062
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE
29RF25
IR32RF09
RO_E
09FO14
32RF13
4IRF02
40RF01
44RF01
55RF01
03F034
O6FO22
45RF06
01F059
NONE
AC9409
NONE
AC9410
NONE
28RF12
35RF04
37RF16
47RF08
IN31RFI4
NONE
m)NE
28RF01
55RF08
08F009
09F007
09F008
11FO05
INFLIGHT ANOMALY LIST
BY NUC
NONENCLATt_E
FLIGHT DECK SPEAKER INOPERABLE
AIU-C CHANNEL 1 FAlL
AIU-D PERFORMANCE INTERMITTENT
VCCS CRU LOg BEEP TONE
GALLEY PACKAGE IN PLACE SI_ITCH
MS3 LES 02 HOSE
HULTIHWI_R INTERMITTENT DISPLAY
TAGS DEVELOPER MOTOR WAIL
TAGS FALSE JAM INDICATIONS
O_ RCDR TAPE INDICATOR WAIL
CAHCOPJ)BI VlU ANOI_L!
EV-2 BIOMED DATA INOPERABLE D_RING EVA
II_I_mITTERT AFT AUTO _ LICBT
FRD DAP B SRL S¥ A CONTACT FAIL
_S _ _ NOTION
IHU 1 _rCIBImD T_3SSOUD On GI_U_ ANGLE
I_ 1 15 VDC _ S_PI_T FAILED
INU 1 _ _ FAILED
INU I _ N_ FAIL
I_ 2 _ TO STDBT _ OK
1RU 2 ACCEL SaIFT
IWd 2 Z-AXIS ACCELEROMETER WAILED
I_ 2 PLNrFOP,M WAIL BITE INDICATION
I_ 3 ACCEL BIAS SHIFT
INU 3 VELOCITT LIMIT _ SET
IMU 2 Z-AXIS ACCEL. BIAS SHIFT
STAR TRACY,_ NO. 1 SHUTTER PROBLEM
STAR TRACKI_ +Z SHUTTER LATCHUP
STAR TRACKER -Y SHIFrTI_ LATCHUPS
STAR TRACKER NO. 2 BIT ERRORS
STAR TP,ACKER -Z SHUTTER LATCHUFS
-Z STARTRACKERILIGBT SIL&DE _ LIGHT LEAJ
STAR TRACKgR -T PRESS FAILED
-Z STAR TRACKER FAILED SELF-TEST
-Z STAR TRACKER WAILED SELF TEST
-Z STAR TRACKER SELF TEST FAIL
ADTA CIRCUIT BREAKER CONTAMINATION
LEFT AIR DATA PROBE SINGLE NOTOR DEPLOY
ADTA TEHP DBLTA DURING FCS C/O
HMU-1 II0 ERROR AT OPS-1 TRANSITION
m4U 1 SH _INT FAIL
GPC i AND 2 SPLIT, H'gARE BIT ERROR
GPC 1 FAILED REDUNDANT SET
GPC I FAILED REDUNDANT SET
GPC 1 CONSISTENTLY DETECTED AM MSC TINEOUT
HD_ FF1 - INTERNAL BITE ERROR
2-27
WUC PROB#
V72AEA
V72AEA
V72CCA
V72CCA
V72CCA
V72CCA
V72CCA
V72CCA
iV72CCS
!V72CCB
V72CCB
V72CEB
V72EDA
V72GEA
V72LAA
V72LAA
V72LEA
V72NAA
V72NAB
V72NAC
V72NAD
V72NAD
V72NBA
V72NBA
V72NCB
V72NCB
V72NCC
V72NCD
V72000
V72000
V72OOO
V72OO0
V72XXX
V73AAA
V73AAA
V73AAA
V73ABA
V73AKA
V73AOO
V73AO0
V73AO0
V73AW7
V73AWA
V73AWC
V73AND
V73AU'E
V73AWP
V73AVP
V73AW0
V73AUS
41C-01
41C-02
5-03
6-24
6-24
9-25
9-25
30-Ii
41D-02
511-01
511-01
3-37
9-33
34-05
1-05
34-02
51G-06
2-20
41D-I0
7-12
51A-05
55-V-11
3-29
4-20
5-04
41G-10
41G-11
36-09
45-V-13
49-V-05
49-V-19
49-V-23
26-2
54-V-09A
54-V-09B
54-V-09C
51B-04
41D-04
34-01
28-06
28-16
27-21
51C-15
41G-04
33-05
30-19
6-33
161A-16
1-15
51G-12
ORB
099
099
102
099
099
102
102
104
103
103
103
102
102
104
102
104
103
102
103
099
103
102
102
102
102
099
099
104
104
105
105
105
103
105
105
105
099
103
104
102
102
104
I03
099
103
104
099
099
102
103
CAR#
AC7900
NONE
NONE
06F011
06F025
09F009
09FOI0
30RF2&3
AC8304F
27F001
27F002
NONE
NONE
34RF06
NONE
34RF06
25F002
02F004
14F004
07F009
19F006
155RF07
03FO22
04F011
05F010
!17F008
L7FO09
36RF12
49RF21
49RF16
49RF21
26RF17
54RF06
54RF07
54RF08
NONE
AC8688
34RF01
28RF07
28RF20
20P007
NONE
33RF04
30RF26
NONE
30F013
01F029
NONE
INFLIGHT ANOMALY LIST
BY WUC
NOMENCLATURE
MDH FFI CARD 5 FAILED
SRB SEP AUTO A FAILED/BROKEN WIRE TO MDM FF1
GPC 2 FAIL TO SYNC (PRELAUNCH)
GPC 2 FAILED INDICATION
TRANSIENT FAILURE IN CPU
GPC 2 FAILED AND MEMORY ALTERED
GPC 2 FAILED AND MEMORY ALTERED
GPC 4 FAILED TO SYNC
GPC 5 (BFS) FAILED DURING PRELAUNCES OPNS
BFS COMPUTER FAILURE
BFS COMPUTER FAILURE
MDN FF4 1/0 ERROR
INVALID U/L CMDS FROM ORBITER TO SPACELAB
MDH FA-1 FAILED
ENGINE INTERFACE UNIT NO. 3 PORT BYPASS
Rig 3 BITE (MOMENTARY)
MDM FA3 FAILURE
CRT DISPLAY NO. 1 SHORTED P_ TRANSISTOR
CRT DISPLAY NO. 2 WENT BLANK
CRT DISPLAY NO. 3 PNR SUPPLY FAILURE
CRT 4 FAILED
CRT 4 FAILURE
KEYBOARD UNIT NO. 1 KEY STUCK
KEYBOARD UNIT NO. I KEY STUCK
DEU 2 FAILED
DEU 2 FAILED
RIGRT I_YBOARD CONTROL OF DEU 3 LOST
CRT 4 S__NT BLANK
SM ALERT TONE AUDIBLE ALARM INTERMITTENT
MEC 2 BITE FAILURE
CRT I BITE - GPC I & 2
GPC AP101S MICROCODE ERROR
PROB CONTAM NSP FED LINK DATA RELAY X'PNDR 2
FLOODLIGHT FAILURE - FORWARD STARBOARD
FLOODLIGHT FAILURE - MID STARBOARD
FLOODLIGHT FAILURE - MID PORT
ABORT LIGHT MALFUNCTIONED & LENS CRACKED
02 SYSTEM 1 SUPPLY VALVE TALKBACK FAILED CLOSED
DDU 1 CHANGE OUT (AMI BIASED)
ABORT LIGHT "B" DID NOT ILLUMINATE
RADAR ALT i AND 2 LOST ALT IND AT 26 FT
SPI OFF FLAG AND 4 DEG L BIAS THROUGH OUT ENTRY
ACA 1 INTERMITTENT IN THE LIGHT CONTROL CIRCUIT
RB 0MS ON-BOARD HELIUM PRESSURE GAGE FAILED
CDR AMI VEL. INDOUT OF SPEC
CMDR AgI READ HIGH DURING FCS CHECKOUT
HEADS UP DISPLAY - DECELERATION POINTER PEGGED
BUD FOR PILOT HAD FORMATDISCREPANCY
CNDRS HORIZONTAL SITUATION IND COMPASS CARD STUO
G METER READ 1 G THROUGHOUT FLIGHT
2-28
NUC PROB#
173ANN 26-20
I73ANN 41-06
173AWZ 51G-IO
173BAA 41G-20
173CBA 51A-20
I73CDA 51G-13
173CEA 4-14
J73CEB 41D-29
/73CGA 51D-04
_73CGA 51J-ll
_73CGB 7-21
_73CGB 51F-21
_73CGB 36-19
_73EAS 41G-12
_73ECD 511-07
_73EHA 3-32
V73EJM 6-19
V73EJM 34-15
_73GFE 41D-19
V73GFE 51C-14
V73HEB 61B-04
V73HHA 6-09
V73HNA 51G-08
_73LPE 4-18
V73000 41-08
V73000 39-V-I0
V73000 40-V-15
V73000 42-V-09
V73000 49-V-16
V73000 49-V-35
V73000 47-V-II
V73000 47-V-15
V73000 52-V-O9
V73000 52-V-14
V73000 44-V-16
V73RDA 2-10
V73RDA 3-02
V73VAA 1-57
V73VAA 4-11
V73VAA 5-17
V73VAA 5-17
V73VAA 51A-17
V73VAA 51F-18
V73VAA 31-09
V73VAA 32-10
V73VAA 50-V-21
V73VAC 4-11
V73VAD 51G-07
V73VOO 36-15a
ORB CAR#
103 26RF22
103 41RF03
103 25F007
099 17F013
103 NONE
103 25F016
102 NONE
103 NONE
103 23F011
104 28F011
099 07F017
099 _26F010
104 ilM36RF22
099 _17F014
103 NONE
102 03F042
099 06F018
104 34RF14
103 NONE
103 NONE
104 NONE
099 06F021
103 NONE
102 04F019
103 41RF05
103 39RF08
102 40RFI2
103 42RF06
105 49RF14
105 NONE
105 47RF07
105 47RF17
102 NONE
102 52RF09
104 44RF07
44RF08
102 02F019
102 AC1739
102 NONE
102 04F016
102 05F006
102 05F007
103 :19F017
099 NONE
103 IM31RF09
102 IM32RFII
102 50RFI2
102 04F014
103 25F014
104 IM36RFI7
INFLIGHT ANOMALY LIST
BY WUC
NOMENCLATURE
CDR ADI OPS 8 CHECKOUT DISCREPANCIES
LEFT ADI RATE/SCALE SWITCH FAILURE
SURFACE POSITION INDICATOR OFF FLAG FAILED
PAYLOAD STATION FLOODLIGHT INOPERATIVE
FWD DAP PITCH/ROLL ROTATIONAL PULSE BUTTONS FA
L OMS ENG ARM/PRESS SW LACKED POSITIVE DETENT
DAP AUTO SEL SWITCH CONTACT FAILED (SW 3 PNL C
FWD DAP PANEL PBI LIGHT INTERMITTENT
CDR's ADI PbY ERROR NEEDLES ERRATIC
LEFT DDU DATA GOOD BIT TOGGLED
DDU NO. 2 BITE FAIL
PILOT'S DDU BITE FAIL
RIGqT DDU INTERMITTENT BITE
MET LOST ONE HORIZONTAL SEGEMENT ON LEFT DIGIT
ANNUNCIATOR DISPLAY UNIT STATUS LIGHT INTERMIT
P/L MAIN BUS C TALKBACK - FAILED
HORIZONTAL SITUATION IND COUNTER WRONG
PILOT HSI "FRI MILE" ERRONEOUS
IMAX PHOTO FLOODLIGHT FAILED
AC PHOTO FLOODLIGHT FAILED
AFT EVENT TIMER LOST A READOUT SEGMENT
TV CAMERA ZOOM CONTROL INTERMITTENT
UTILITY POWER AC3 PH B SPIKES ON PANEL AI5
PLBD TALKBACK PANEL 13 INCORRECT INDICATION
LEFT RHC TRIM INHIBIT SWITCH FAILURE
LH BODY FLAP PUSH BUTTON STICKY
GCIL/PD1 SWITCH SCAN CHANGED STA
LH2 TOPPING VALVE "OPEN" MISSING
CABIN DP/DT SENSOR SLOW RESPONSE
PANEL F9 DC AMPS SIG STRENGTH STICKY
KU-BAND RANGE RATE/AZIMUTH DISPLAY FAIL
HUMIDITY SENSOR FAILURE
PANEL All DC OUTLET FAIL
SURFACE POSITION IND FAILED ON
PAYLOAD BAY FLOODLIGHTS FAILED
CBI6 ON PANEL MA73C-OPEN
INOPERATIVE MCA AC3 PWR CBII ON PANEL MA73C
PLB FLOODLIGHT FAILED
PLB FLOODLIGHT F&ILED
PLB FLOODLIGHT FAILED
PLB FLOODLIGHT FAILED
AFT PLB FLOODLIGHTS FAILED
PLB FND BULKHEAD FLOODLIGHT FAULTY START
MID-STARBOARD PLB FLOODLIGHT OUT
FI/D BULKHEAD FLOODLIGHT INOP
STBD FND PLB LIGHT FAIL OFF
FLOODLIGHT ELECTRONIC ASSY NO. 1 CORONA
PAYLOAD BAY FLOODLIGHTS FAILED
MID PORT PLB FLOODLIGHT FAILED
2-29
INFLIGHT ANOMALY LIST
BY W-OC
WUC PROB#
V73VOO
V73VOO
,V73VOO
V73VO0
V73VOO
V73VO0
V73VOO
V73VO0
V73X
V73X
V74AAA
V74AAA
V74AAA
V74AAB
V74AAB
V74AAC
V74AAC
V74AAC
V74AAD
V74AAD
V74ABB
V74ABE
V74ABG
V74ABG
V74ABG
V74ABG
V74ABH
V74ABH
V74ABH
V74ABH
V74ABH
V74ABH
V74ABJ
V74AC
V74AC
V74AJA
V74AOO
T74AOO
IV74AO0
V74AOO
IV74AO0
V74AOO
V74AO0
V74BAA
V74BAA
V74GAA
V74JCA
V74JCA
V74JCA
V74LBA
36-15b
36-15c
43-V-I0
49-V-lla
49-V-llb
49-V-Iic
49-V-lld
52-V-03
5-09
6-36
51A-24
51G-05
53-V-12
9-15
61C-08
51B-II
61C-08
34-17
:51B-If
34-14
3-23
3-21
3-28
9-16
28-08
43-V-10
8-07
9-18
41B-25
41D-11
41D-11
61A-09
32-01
6-43
7-32
28-25
32-18
35-13
39-V-13
40-V-IO
52-V-I0
52-V-II
56-V-03
9-19
51A-12
55-V-14
4-34
5-13
6-21
56-V-I0
ORB CAR# NOMENCLATURE
104
104
104
105 49RF07
105 49RF08
105 49RF09
105 49RFIO
102 52RF04
102 NONE
099 NONE
103 19F016
103 25F004
103 NONE
102 09F030
102 32FOO9
099 24F005
102 32F010
104 34RF15
099 !24F006
104 NONE
102 !03F032
102 03F032
102 O3F021
102 99F028
102 £@RF09
104 43RF06
099 08FO07
102 09F029
099 liFO14
103 14F008
103 14F021
099 30FO09
102 IM32RFOI
099 NONE
099 NONE
102 28RF28
102 32RF18
102 35RF06
103 39RFll
102 40RF09
102 52RF07
102 NONE
103 56RF04
102 NONE
i03 19FO02
103 FIAR
102 NONE
102 EEO547F
099 EEO559F
103 5_RF03
IM36RFI7 AFT PORT PLB FLOODLIGHT FAILED
IM36RF17 AFT STBD PLB FLOODLIGHT FLICKERED
43RF08 MID-STARBOARD FLOODLIGHT FAILURE
PLB FWD PORT FLOODLIGHT FAILED
PLB FWD STBD FLOODLIGHT FAILED
PLB AFT STBD FLOODLIGHT FAILED
PLB FWD BLKHD FLOODLIGHT FAILED
MIDDECK FLOODLIGHTS FAILED
CB4 PANEL RI5 FOUND OPEN
C&W MATRIX BLANKED BY READ SWITCHES
S-BAND LOWER LEFT ANT PERFORMANCE BELOW NORMAL
S-BAND LOWER LEFT ANT BEAM SWITCH INTERMITTENT
POOR QUALITY AUDIO ON AIR-TO-GROUND
S-BAND Lg_R RH OUAD ANT ACQUISITION INTERMITTENT
S-BAND LR _NTRNNA PERFORMANCE ERRATIC
S-BAND UPPER RIGHT ANTENNA REFLECTED POWER HIGH
S-BAND UL ANTENNA PERFORMANCE ERRATIC
S-BAND ULF ANT FAILED TO SWITCH
S-BAND UPPER LEFT ANTENNA REFLECTED POWER ERRATIC
S-BAND URF ANT FAILED TO SWITCH
S-BAND X'PONDER NO. 1 CONTAMINATED RELAYS
S-BAND X'PONDER NO. 2 CONTAMINATED RELAYS
S-BAND POWER AMPLIFIER T_r DEGRADED
S-BAND POWER AMPLIFIER NO 2 FAILED
S-BAND PWR AMP DEGRADED PERFORMANCE
S-BAND POWER AMPLIFIER 2 DECRADED
S-BAND ANTENNA SWITCH-FAULTY POSITION INDICATION
S-BAND _ SYS REFLECTED P_/R INCREASED
S-BAND ANTENNA ACQUISITION LATE WITH TDRSS
S-BAND QUAD ANTENNA SWITCH MISCOMPARE
S-BAND QUAD ANTENNA SWITCH MISCOMPARE
S-BAND ANTENNA SWITCHED LATE
FM SYS 1X'MITTER FAILED
PAYLOAD INTERROGATER LOST LOCK - SPAS OPNS
P/L INTERROGATOR RF LINK SYS 1
NSP FRAME SYNC ERRORS
MULTIPLE S-BANK DROPOUTS
UPPER LEFT S-BAND ANTEI_4A PERFORMANCE POOR
S-BAND LOS ON ENTRY
S-BAND ANTENNA - COMM ERRATIC
S-BAND XMITTER 1 OUTPUT ERRATIC
S-BAND PM LOW FREQ LOSS OF LOCK
LOW FREQUENCY UPLINK COMMAND CAPABILITY
GCIL SIMULTANEOUS ANTENNA MODES
BOTH S-BAND ANT SW b BEAM SW "ON" CYCLES
WCCS B WALL UNIT PROBLEM
UHF COMM NOISY DURING EVA DEMO
UHF TRANSCEIVER NOT KEYED BY AUDIO
UHF COMM ECHO DURING EVA
CDR'S HEADSET INTERFACE UNIT FAILED
2-30
W_C PROB_
V74LBC
V74LBX
V74LJE
V74000
V74000
V74000
!V74000
V74000
!V74PCO
V74POO
V74POO
V74PH
V74PHA
V74P_A
V74PHB
V74PHB
V74PHC
V74PHC
V74PHC
V74PHC
V74PHC
V74PHO
V74PHO
V74PB0
V74PHO
V74PO0
V74PO0
V74POO
V74PO0
V74PO0
V74PSA
V74PTA
V74PTO
V74PTO
VI4PUA
V74PUA
U74PUD
V74PUO
V74PVA
V74PVA
V74PVA
V74PWA
V74PWA
V74PNA
V74QA
V74QA
55-V-13
7-14
51G-09
35-15
39-V-06
47-V-23
53-V-08
56-V-Ii
33-09
49-V-15
46-V-i0
51B-13
41D-15
41G-O6
:41B-33
41C-06
8-13
9-12
9-21
41B-I0
_51D-05
26-06
27-15
33-06
43-V-07
32-24
37-V-04
45-V-07a
45-V-O7b
46-V-i0
27-17
1-22
29-27
47-V-19
51C-09
51D-II
26-16
49-V-30
1-34
5-21
7-29
1-34
51A-25
,51C-II
2-13
2-14
ORB
103
099
103
102
103
105
103
103
103
105
104
099
103
099
099
099
099
102
102
099
103
103
104
103
104
102
104
104
104
104
104
102
103
105
103
103
103
105
102
102
099
102
103
103
102
102
CARW
DRBH
330154
NONE
NONE
NONE
39RF06
NONE
IFIAR
,EE-O679F
FLAIR
EE-O684F
!33R_II
49RF12
NONE
24F008
14F006
17F005
UF021
13FOIO
08F008
09F020
09F021
11F003
23F008
26RF01
33RF05
43RF05
IM32RF25
37RF04
45RF04
IPR-46V-
0008
NONE
NONE
29RF28
47RFII
20F002
23F006
26RF09
49RF19
NONE
NONE
07F028
NONE
19F018
20FO05
EE0506F
EE0504F
INFLIGHT ANOMALY LIST
BY WUC
NOMENCLATURE
MS2 WCCS LEG UNIT PROBLEM
AUDIO TERMINAL UNIT-CONSTANT KEY ON AIR TO AIR
SPEAKER MICROPHONE UNIT INTERMITTENT
NOISE ON AIR-TO-GROUND LOOP 2
RR LOSS OF LOCK
AGI/AG2 CROSSTALK
TAGS JAM
TAGS JAM
MSBLS 3 BITE (AGC)
KU-BAND ANT. POINTING
0VERMODULATION OF KU-BAND CHANNEL 3
KU-BAND RADAR MODE FAILED SELF TEST
KU-BAND ANTENNA UNDAMPED OSCILLATION
KU-BAND ANTENNA GIMBAL CONTROL LOST
KU-BAND RENDEZVOUS RADAR DID NOT LOCK ON FIRST
KU-BAND RENDEZVOUS RADAR FAILED SELF/TEST LOST
KU-BAND ANTENNA-HUNG-UP THEN CLEARED
KU-BAND ANT TWT FAILED TO COME ON
KU-BAND GYRO TEMP (V74T2967A) HIGH
KU-BAND RF POWER OUTPUT WENT TO ZERO
KU-BAND ANTF_A MOTION ERRATIC
KU-BAND ANTENNA FAILED SELF TEST
KU-BAND CH 2 OPS RECORDF.R DUMPS
KU-BAND RADAR FAILED SELF-TEST
KU-BAND POWER-LOW INDICATION
KU-BAND ANT FEED HEATER ERRATIC
KU ANTENNA ERRATIC IN AUTO
KU-BAND ANTENNA LOSS OF TRK IN AC0 MODE
KU-BAND PWR OUT FAIL (INTERMITTENT)
OVERMODULATION OF KU-BAND CHANNEL 3
TACAN i DID NOT LOCK UP PRELAUNCB
TACAN 2 BEARING FAIL INDICATION
TACAN 2 DROPPED LOCK POSTLANDING
TACAN 2 BEARING EXCURSION
TACAN 3 DID NOT LOCK UP
TACAN 3 RANGE AND BEARING FAILED
RADAR ALT FAILED OFF AT LANDING
TACAN 3 SELF TEST FAILURE
RADAR ALTIMETER NO. 1 FALSE LOCK
RADAR ALTIMETER NO. 11NTMT LOCK ABOVE 1000 FT
RADAR ALTIMETER NO. 1 FALSE LOCK ON GEAR
RADAR ALTIMETER NO. 2 FALSE LOCK GEAR
RADAR ALTIMETER 2 SHIFTED DURING LANDING
RADAR ALTIMETER 2 ERRATIC AT HIGH ALTITUDE
CCTV "B" OVERHEATED
TV CAMERA CIRCUIT BREAKER-FAILED P_R SUPPLY
2-31
WUC PROB#
V74QA 2-15
V74QA 3-08
V74QA 3-15
V74QA 3-20
V74QA 4-08
V74QA 4-26
V74QA 5-24
V74QA 6-32
V74QA 7-31
V74QA 8-10
V74QA 8-12
V74QA 41B-03
IV74QA .IB-19
V74QA 41B-20
V74QA 41C-12
V74QA 41C-13
V74QA 41D-30
V74QA 41G-14
V74OA 51A-f1
V74OA 51F-09
V74OA 51F-10
V74QA 51J-09
V74OA 51J-09
V74QA 161C-09
ORB CAR#
102 EEO5OSF
102 EE0520F
102 EEO519F
102 EE0521F
102 EE0533F
102 0_F022
102 EEO537F
099 NONE
O99 NONE
099 EE0570F
099 EE0567F
099 NONE
099 EEO576F
099 NONE
099 EE0583
099 EE0584
103 NONE
099 EE0592
103 EEO595F
099 EE612F
099 EE611F
104 EE615F
104 EE616F
102 EE0619
V74QA
V74OA
V74QA
V74QA
V74OAO
V74QAO
V74QAO
V74QAO
V74QA0
V74qAO
V74QAO
V74OAO
45-V-06a! 104
45-V-O6b 104
45-V-06c 104
49-V-12a 105
49-V-12b 105
50-V-03
50-V-ll
50-V-13
50-V-17
47-V-18
53-v-07
54-V-O2A
V74QA0 154-V-O2B
FIAR
BFCE
029-F049
FLAIR
BFCE
029-F050
FIAR
BFCE
029-F052
FIAR
BFCE
029-F053
102 GFE
102 GFE
102 .GFE
102 GFE
105 NONE
103 DRBH
230412
105 FIAR-
BFCE
029F066
105 FIAR-
BFCE
029F064
INFLIGHT ANOMALY LIST
BY _C
NOMENCLATURE
PLB CCTV'S - CONTAMINATED LENSES
RMS WRIST TV CAMERA FAILED PWR SUPPLY
CCTV CAMERA "C" FAILED PNR SUPPLY
CCTV CAMERA "B" OVERHEATED
VTR MONITOR INPACT CIRCUIT FAILURE
MID-DECKTV CAMERA
VTR PLAYBACK OUT OF SYNC
TV MONITORS FUZZY
CCTV'S, "B" BLOOMING, "C" CABLE HANG UP
TV CAMERAS-ZOOM & FOCUS "A" & "C" - "D" FAILED
RMS ELBOW TV CAMERA LENS - LOOSE RING
PLB TV CAMERA D DID NOT TILT & SLOW TO PAN
EMU TV FAILED
RMS ELBOW TV FAILED
PLB TV CAMERA'S B & C LASER RANGEFINDERS FAILED
PAYLOAD BAY TV CAMERA D BLURRED
COLOR TV CAMERA ON RMS ELBOW SHOWED A HORIZ LINE
COLOR TV CAMERA ON RMS ELBOW LOST COLOR WHEEL S_
PLB TV CAMERAS A & D HAD SPOTS & DIFFICULT TO F_
CCTV MONITORS I AND 2 PICTURE QUALITY POOR
PLB COLOR TV CAMERA "D" LOSS SYNC
PLB CAMERA B DIFFICULT TO FOCUS
CAMERA C AZIMUTH & ELEVATION FAILED
PLB COLOR TV CAMERA "D" FLICKERED
CCTV CAM A PICTURE FUZZY (INTERMITTENT)
CCTV CAM C NOISY VIDEO
CCTV CAN D POOR PERFORMANCE
CCTV CAMERA D FAILED
EV2 EMU HELMET CAMERA FAILED
CAMERA A ERRATIC
CAMERA D HEATER FAILED OFF
CAMCORDER MARK II FAILED
CAMERA C FAILED
CCTV D "jITTER"
CCTV CAMERA C FAILED
CCTV CAMERA D - NO IMAGE
CCTV CAMERA B PROBLEM - SPLIT SCREEN OPS
2-32
INFLIGIrr ANOMALY LIST
BY NUC
WUC
'V740A0
V740AO
V74QB
V74OB
V74OB
V740B
V74OB
V74OB
V74QN
V74QN
V74RA
V74RB
V74RB
V75AOO
V75AOO
V75AOO
V75AX
V75COO
V75COO
V75COO
V75C00
V75DAX
V75EBM
V75EBM
V75EBM
V75EBM
V75EBM
V75EBM
V75EBM
V75EBN
V75EBP
V75EBP
V75EBY
V75ECK
V75ECK
V75ECM
V75ECM
V75ECP
V75ECP
V75ECP
VFSKAA
V75LAA
V75NA
V75MAA
V75MAA
V75NAB
PROB# ORE CAR#
54-V-02C, 105 FIAR-
:BFCE
029F065
54-V-O2D 105 FIAR-
BFCE
029F067
1-60 102 NONE
3-13 102 EE0522F
3-40 102 NONE
4-12 102 EE0532F
141B-23 099 EE0578F
61B-08 104 EE618F
51B-23 099 NONE
51F-04 099 EE610F
6-25 099 EE0556F
7-15 099 NACO015
8-11 099 EE0569F
29-02C 103 NONE
33-04A 103 33RF03
46-V-O2b 104 NONE
7-05 099 NONE
26-15 103 FAIR*
27-22 104 NONE
29-20 103 29RF20
44-V-04 104 FIAR
6-01K 099 NONE
26-04C 103 26RF08
29-02A 103 29RF03
29-02B 103 29RF14
41D-09D 103 14F011
51A-O3B 103 19F005
51C-03A 103 20F004
61B-O2B 104 31F010
51D-O3A 103 AC7837
7-02D 099 07F008
511-04D 103 AC7837
51J-O3F 104 AC7837
5-05C 102 O5F015
41C-03B 099 13F005
9-03J 102 09F026
26-04A 103 26RFO7
7-02H 099 NONE
8-06E 099 08F014
41D-O3D 103 AC8348F
2-23 102 02F015
1-04 102 01F021
41B-11 099 NONE
8-31 099 NONE
9-08 102 NONE
61A-11 099 HEN056F
NOMENCLATURE
CCTV CAMERA A - MOMENTARY RED & GREEN LINES
CCTV CAMERA C - HIGH GAIN ANOMALY
VIDEO TAPE RECORDER MOUNTS BROKEN
VIDEO TAPE RECORDER CASSETTE JAMMED
VIDEO TAPE RECORDER ERRONEOUS "NO VIDEO" LIGHT
VIDEO TAPE RECORDER FAILED TO REWIND
VIDEO TAPE RECORDER CREASING TAPES
VIDEO TAPE RECORDER 3 FAILED
PLB B&N TV CAMERA "A" DID NOT RSPND TO ALC PBI
PLB B&W CAMERA "A" FAR FIELD FOCUS FAILED
TELEPRINTER REMAINED IN HIGH PONER MODE
TEXT AND GRAPHICS PAPER JAM
TEXT AND GRAPHICS VIDEO CIRCUIT FAILED
SSME 3 POllER SUPPLY TENP ERRATIC
RCS FIU PRESS X'DUCER FAILED
I_ BRAKE RETURN LINE TEMP OFF-SCALE LOW
MEASUREMENT V58HO955A ROB ELEVON, TRANSIENT
OPS 2 RCDR MODULATED IN REWIND
TEMP LOSS OF OPS 2 TIM RCDR TRACK 2
UNABLE TO DUMP OX-I RECORDER, TRACK 2
OPERATIONS RECORDER 2 TRACK 1 DUMP POOR QUALITY
TEMP SENSOR (V45T0422) FC2 H20 RELIEF VLV TEMP
APU 1EGT TRANSDUCER FAILED
APU 3 EGT 2 (V46T0340A) FAILED
APU i EGT 1 (V46T0142A)
APU I EXHAUST GAS TEMP (V46T0140A) ERRATIC
APU i EXHAUST GAS TEMPERATURE 2 (V46TO140A) FAIl
APU 1 EXHAUST GAS TEMPERATURE 2 (V46T0140A) FAI
APU 1 EXHAUST GAS TEMP (V46T0142A) INTERMITTENT
APU I EXHAUST GAS TEMPERATURE (V46TO142A) FAILE
TEMPERATURE SENSOR
APU 1 EXHAUST GAS TEMPERATURE (V46T0142A) FAILE
APU 1 EXHAUST GAS TEMP 2 (V46T0140A) FAILED
APU 3 TURB EX TEMP FAILED
APU 3 TURBINE EXHAUST TENP (V46TO342A) FAILED
APU 3 TURBINE EXI] TEMP NO 1 DROPPED & RECOVERED
AFU 3 EGT TRANSDUCER FAILED
TEMPERATURE SENSOR APU 1 TURB EXT FAILED
TEMPERATURE SENSOR APU 3 LUBE 0IL OUT BIASED
APU 3 LUBE OIL OUT PRESS (V46PO353A) BIASED LOW
PRESSURE TRANSDUCER V64P0201 FAILED
SIGNAL CONDITIONER POWER SUPPLY FAILURE
GN&C DOWNLIST DATA INCORRECT IN LOg DATA RATE
MASTER TIMING UNIT BITE BITS - NO NORMAL OPERAI
PCMMU FORMAT 103 SM DATA LOST
PAYLOAD RECORDER TRACK 5 NOT RECOVERABLE
2-33
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WUC PROB#
V75MAC
V75MAD
V75MAD
V75HAE
V75MAE
V75MAE
V75MAE
V75MAJ
V75MAK
V75NAB
V75NAC
V75NAD
V75OO0
V75000
V75000
V75000
V75000
V75000
V75000
V75OO0
V75000
V75000
V75PAA
V75PAC
V76AAC
V76ECA
V76ECC
V76ECF
V76ECF
V76ECF
V76EDA
V76EJE
V76EJE
V76jAB
V76JAE
V76OOO
51F-Of
6-06
7-11
8-21
29-08
51F-13
51J-05
5-15
5-15
6-12
2-02
9-05
29-22
28-05F
38-03A
38-03B
38-03C
38-05
38-08
37-V-IOA
37-V-IOB
43-V-03
41C-03D
I-II
51C-03C
3-34
41C-05
8-25
51B-15
55-V-03
61C-02
1-01A
41B-17
5-19
36-01
28-I1
iV78C
V78C
V78C
V78C
V78DFI
V78DFI
V78DFI
V78DFI
1-08
1-47
3-27
4-28
1-46
1-52
2-41
2-44
V78MAD 51A-29
V78MAD 61A-06
V780OO 27-23
V78OOO 39-V-05
ORB CAR#
099 26F006
099 ODETI67
099 EEO565F
099 NONE
103 DR-BH93
099 'HENO053
104 HENO055
102 05F005
102 O5FOO5
099 AC5458
102 NONE
102 O9FO31
103 29RF22
102 28RF19
104 38RF03
104 38RF04
I04 38RF07
104 38RF05
104 NONE
104 37RF08
104 37RF09
104 NONE
099 NONE
102 01FO32
103 NONE
102 O3FO44
099 13F013
OQ9 AC6684
099 _4F015
102 55RF06
102 ADO733
102 NONE
099 lIFO11
102 05F017
104 36RFOI
102 FAIR
BFCE
29F012
102 EEO457F
102 NONE
102 03FO20
102 ODETI42
102 NONE
102 NONE
102 NONE
102 NONE
103 19F022
099 30F008
104 NONE
103 39RF05
INFLIGHT ANOMALY LIST
BY WUC
NOMENCLATURE
PAYLOAD DATA INTERLEAVER DYNAMIC WRAP TEST FAIL
OPS 1 RECORDER TAPE BROKEN BY LOOSE SCREW
OPS 1 RECORDER NOISE ON DUMP WHEN REWINDING
OPS 2 RECORDER NOISE ON DUMP WHEN REWINDING
OPS-2 RCDR TRACK 4 INOPERATIVE
OPS RECORDER 2 TRACK 6 MALFUNCTION
OPS RECORDER 2 TRACKS 7, 8 & 9 INTERMITTENT
MISSION TIMER-PANEL A4 INOPERATIVE
EVENT TIMER, PANEL A4 INOPERATIVE
MDM-0F2 DATA OUTPUT INVALID
MDM-OF3 - HYBRID FAILURE
LRCS 314/5A TANK ISO VLVS POS INDICATOR FAILED
RH MAIN LANDING GEAR STRAIN GAGE HARNESS SEPAI_
Ol MEASUREMENTS MISWIRED
PRSD HYDROGEN TANK 3 QUANTITY FAILURE
APU 3 X-AXIS ACCELEROMETER ERRATIC
MAIN A MPC 1 AMPERES TRANSDUCER FAILURE
APU INSTRUMENTATION ERRATIC
CONTINUOUS TIRE PRESSURE FDA AFTER LANDING
BODY FLAP LWR SKIN TEMF INSERT FAILED
APU 2 INJ TUBE TEMP
PDI DECOMMUTATOR DROPOUTS
LH OMS POD SKIN TEMP (VO9TIO3OA) READ LOW
CURRENT SENSOR INDICATED OPEN
MAIN BUS B Irw'DPCA AMMETER VERY NOISY
MOTOR CONTROL ASSY 3 - RELAY FAILED
AFT MCA 2 STATUS DISCRETE (V76X2261E) SHOWED O]
MOTOR CONTROL ASSY 2 - RELAY BANG-UP
MID MCA 20PS STATUS 5 (V76X2225E) IND ZERO
FMCA 20PS STAT 2 DID NOT INVERT
FUEL CELL I POWER TO ESS BUS IBC ERRATIC
AFT LOAD CONTROLLER 2
RCS JETS R5R & R5D FAILED OFF; AFT LCA 2 FAILE
AC 1 PHASE B INVERTER DISCONNECTED FROM BUS
AC 2 PHASE A INVERTER FAILED
MAIN C UTILITY OUTLET 1 SHORT CIRCUIT
DFI/PCM RECORDER TAPE MECH JAMMED
DFI NIDEBAND AND PCM RECORDERS SMALL DATA DROP
DFI W/B RECORDER TAPE TENSION LAMP FAILLO_E
DFI PCM RECORDER DATA ERASED DURING DUMP
DFI SENSOR MOUNTING ASSY
DFI MEASUREMENTS
DFI MEASUREMENTS
DFI MEASUREMENTS
MADS DATA NOISY & SNAPSHOT MALFUNCTION
MADS PCM MASTER BITE (V78X9611E) FAILED
MADS PCM 1 BITE; H2 FILL/DRN VLV RESP OUT OF
MADS FDM BITES
2-34
WUC PROB#
V780OO
V780OO
V78000
V78000
V78000
V79
V79
V79ACD
V79ACD
V79AD
V79EEA
V79EEA
VF9ECB
V79OO0
V790OO
V79OOO
V79SO0
V79WCB
V79WD
V79WD
V79WD
V79WD
V79WLB
V79WO0
NONE
NONE
NONE
146-V-O2a
50-V-23
50-V-24
53-V-01
56-V-14
9-34
51F-20
9-29
56-V-09
51F-07
54-V-04
53-V-02
41B-12
28-27
32-22
37-V-09
50-V-28
2-34
1-02
51C-05A
51C-05B
51F-05
39-V-14
41-05
49-V-06
49-V-14
55-V-16
INFLIGHT ANOMALY LIST
BY NUC
ORB CAR#
104 46RF02
102 50RFI4
102 50RFI5
103 53RF01
103 56RF09
102 NONE
099 NONE
102 09F018
103 56RF06
099 26F001
105 NONE
103 53RF07
099 NONE
102 NONE
102 IM32RF22
104 NONE
102 NONE
102 02F018
102 NONE
103 NONE
103 NONE
099 NONE
103 39RF13
103 NONE
105 NONE
105 NONE
102 NONE
NOMENCLATURE
BODY FLAP SKIN TEMP ERRATIC
MADS FDM MUX 1 BITE FAIL
OEX SYS CONT MODULE FAIL
MADS DID NOT START WHE_ COMMANDED
MADS DID NOT RECORD WHEN COMMANDED - ENTRY
INADVERTENT FLIGHT CONTROL CH 2 SHUTDOWN
DIGITAL AUTO PILOT DOWNMODED TO MANUAL
ATVC-3 ME ACTUATOR CH 3 FAIL IND
ATVC 4 POWER LOSS INDICATION
LEFT SRB YAW AXIS RATE GYRO ASSEMBLY FAILED
RUDDER/SPEEDBRAKE SWITCH VALVE INDICATION
SPDBRKE FCS CHAN 3 POSITION FEEDBACK ANOM
RH ARCS R3A DRIVER OUTPUT DISCRETE FAILED
CREW REPORT LOUD THUMP/THUD AT FIRST OP5-1TR_
BFS GPC ERRORS
PRELAUNCH BFS FLIGHT ANOMALY
EXCESSIVE AILERON TRIM DURING ENTITY
PILOT I_C - ROLL TRIM SWITCH FAIL
PASS b BFS TIMING SKEW
BFS DID NOT PROCEED TO MAJOR MODE lO& AFTER ET
BFS DEOKBIT IGNITION TIME WAS 8 SECONDS LATE
BFS LOGGED STOKE PROTECT VIOLATION
PLT's RHC TRAVELED FULL AFT - COULDN'T ADJUST
BFS BACKUP DP/DT TRIGGERED FDA
RMS FALSE ALARMS
ORBIT TARGET Ti COMPUTATION FAILED
SPOC PGSC DATA INPUT PROBLEM
2-35
4FLI GHT / ELEMENT / NUMBER
STS-IIET/I
STS-I/ET/2
STS-i/ET/3
STS-I/MPS/I a
STS-I/MPS/2 a
STS-I/MPS/3 a
STS-I/MPS/4
STS-I/MPS/5
STS-I/MPS/6
STS-1/MPS/7 a
STS-I/SRB/I
STS-I/SRB/2
STS-1/SRB/3
STS-I/SRB/4
STS-IISRB/5
STS-I/SRB/6
STS-1/SRB/7
STS-1/SRBI8
STS-11SRB/9
STS-IlSSMEI1
STS-1/SSME/2
STS-I/SSME/3
STS-I/SSME/4
STS-21ET/I
STS-2/MPS/I
STS-2/MPS/2
STS-2/MPS/3
STS-2/MPS/4 a
$TS-2/MPS/5
STS-2/MPS/6 a
MSFC FLIGHT PROBLEMS
NOMENCLATURE
ET tumble system malfunction
High ET LOX tank bulkhead and Y-ring
oscillatory loads
ET LH2 forward dome vibration exceedance
ME-2 GH 2 out temp failure
ME-2 GH9 out press failure
MPS H2 lopping valve slow closure after
dump
ME-I GO 7 FCV failed to open fully
ME-2 helium loss during second vacuum
inerting
R2 concentration in Orbiter aft fuselage
compar t men t
Orbiter T-O H2 umbilical disc leak during
loading
Damaged main chute flotation packages
Excessive temperatures in aft skirts
during entry
Frustum location-aid malfunction
Tearing of main chute canopy
SRB component vibroacoustic exceedances
Unscheduled FDM autocalibration at frustun
release
SI_ thermal curtain failure during reentry
One drogue parachute first stage reefing
line cutter failed
Ignition overpressure significantly larger
than predicted
Channel A and B MCC PC drift
ME-3 fuel preburner baffle erosion
Two nozzle tube leaks
lap discrepancy
ET aft LOX dome accelerometer data
erroneous
LO2 I00 percent liquid level sensor
failure
L0 2 ECO sensor failed wet after STS-2
scrub
ME-2 press supply temp transducer failure
ME-2 press supply press transducer failure
LO 2 tank ullage press low during fast fill
to topping
LO 2 and LH 2 8-inch disconnect inserts
loose
aAppears in JSC list also.
FLIGHT /ELEMENT/NUMBER
STS-2/MPS/7
STS-2/MPS/8
STS-2/MPS/9
STS-2/SRB/I
STS-2/SRB/2
STS-2/SRB/3
STS-2/SRB/4
STS-2/SRB/5
STS-2/SRB/6
STS-2/SRB/7
STS-2/SRB/8
STS-2/SRB/9
STS-2/SRB/10
STS-2/SRB/11
STS-2/SRB/12
STS-2/SRB/13
STS-2/SSME/1
STS-2/SSME/2
STS-3/ET/1
STS-3/MFS/1
STS-3/MPS/2
STS-3/MPS/3 a
STS-3/SRB/1
STS-3/SRB/2
STS-3/SRB/3
STS-3/SRB/4
STS-3/SRB/5
STS-3/SRB/6
STS-3/SSME/1
STS-3/SSMEI2
aAppears in JSC list also.
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
Improper MDM commands to open helium
isolation valves
Orbiter feed system vacuum inerting
terminated early
High helium concentration in ET intert_
area during LH 2 loading
Failure to separate nozzle extensions
during reentry
VRF recovery beacon Lransmitter on rig|
SRB failed
SRB holddovn bolts did not eject
Aft IEA reentry vibration exceedance
Excessive temp in aft skirt during rem
TVC upper frame vibration exceadance
during reentry
LH SRB range safety no. 1 vibration
exceedance during reentry
APU gear boxes contaminated with wax
Broken springs in APU fuel pump
Unscheduled FDM autocalibratlon at fru:
release
RH SRM aft field joint gas leak to pril
O-ring with erosion
Failure of SRM thermal curtains during
reentry
Forward BSM covers missing
One nozzle tube leak
Isp discrepancy
High ET LOX tank bulkhead and Y-ring
oscillatory loads
GN? heater overtemp sensor in GSE fail
du_ing loading
ME-2 GHs press out temp failure
High MPg helium usage during entry
One P,H SRB main chute failure 3 sec af
deployment
One RH SRB main chute not recovered
SRB aft IEA reentry vibration exceedav
Failure of SRM thermal curtains
Forward BSM covers missing
TPS spallation on frustums
One nozzle tube leak
Isp discrepancy
FLIGHT/ELEMENT/NUMBER
STS-4/ET/I
STS-4/ET/2
STS-4/MPS/I a
STS-4/MPS/2
STS-4/MPS/3 a
STS-4/MPS/4
STS-4/MPS/5 _
STS-4/SRB/1
STS-4/SRB/2
STS-4/SRB/3
STS-4/SSME/I
STS-4/SSMEI2
STS-4/SSME/3
STS-4/SSME/4
STS-4/SSME/5
STS-5/MPS/I
STS-5/MPS/2 a
STS-5/SRB/I
STS-5/SRB/2
STS-5/SRB/3
STS-5/SSME/I
STS-5/SSME/2
STS-5/SSME/3
STS-6/ET/I a
STS-6/MPS/I a
STS-6/MPS/2 a
STS-6/MPS/3 a
STS-6/MPS/4 a
STS-6/SRB/1
STS-6/SRB/2
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
High ET LOX tank bulkhead and Y-ring
oscillatory loads
TPS failure: charring, SOFI popcorning,
divots, and lost TPS
MPS L0_ bleed valve position indicator
switch-malfunction
Facility/Orbiter LO 2 interface temp
failure
ME-2 GH_ press out temp failure
High helium concentration in ET intertank
area during LH3 loading
LO_ 17-inch disconnect flowliner failure
Bo_h SRB's failed to decelerate properly
and were lost
One holddown bolt did not eject properly
One forward BSM cover missing
HE-3 HPFTP impeller damage
ME-2 sporadic BCC pressure oscillations
ME-3 contamination in the OPB injector
element A-11
Elevon nozzle tube leaks
Isp discrepancy
LO 9 prevalves and fill/drain valves not
clSsed properly
GO^ FCV failed to open fully
Failure of P,H SRB fwd BSM mounting
compartment to vent properly
R_ SRB aft lEA longitudinal vibration
criteria exceedance
Intermittent operation of flashing light
SSME flight nozzle tube ruptures prior tc
lift-off
Unexpected rise in HPOT secondary seal
drain line temperatures
Unexpected rise in BPOT secondary seal
cavity pressure
LO? level sensor no. I failed vet
ME=2 GH3 press out temp failure
ME-2 GH_ press out press failure
RE-I GH_ flow control valve hung up
ME-3 heIium reg out press increase
RR SRB aft skirt TPS dislodged at lift-ol
EPON shims on 6 launch posts came loose
lift-off
aAppears in JSC list also.
& • • .....
f
?
FLIGHT/ELEMENT/NUMBER
STS-6/SRB/3
STS-6/SRB/4
STS-6/SRB/5
STS-6/SRB/6
STS-6/SRB/7
STS-6/SRB/8
STS-6/SRB/9
STS-6/SRB/IO
STS-6/SSME/1
STS-6/SSME/2
STS-6/SSME/3
STS-6/SSME/4
STS-7/ET/1 a
STS-7/ET/2
STS-7/MPS/1
STS-7/MPS/2 a
STS-7/MPS/3 a
STS-7/MPS/4 a
STS-7/MPS/5
STS-7/SRB/1
STS-7/SRB/2
STS-7/SRB/3
STS-7/SRB/4
STS-7/SRB/5
STS-7/SRB/6
STS-7/SRB/7
_rS-7/SRB/8
aAppears in JSC list also.
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
SRB flashing lights failed shortly at
water impact
RH SRB forward IEA connector corrosic
Loose SRM case pin retainer bands
Aft skirt TPS material debris
Debris from aft skirt post EPON and I
shims
Unscheduled FDM autocalibration at
frustum release
RH SRB aft IEA longitudinal vibratior
criteria exceedance
Gas paths on both SRM nozzle-to-case
joints
ME-3 HPFTP turbine disc temp drift
ME-10POV supply skin temp sensor fai
ME-3 MFV disc skin temp sensor failec
ME-2 fuel preburner ASI LOX supply li
leak
LH_ ullage press sensor stuck
LH_ lOO-percent level sensor
inconsistencies
GSE/Orbiter LO 2 inlet temp redline
exceeded
Leak at high-point bleed T-O umbilic_
disconnect
ME-2 and ME-3 GH 2 press supply press
failed
LH2 tank ullage press meas stuck
On-orbit leak downstream of isolatior
valves following vacuum inerting
Aft lEA contact with ET ring cover
LH SRB holddown post NSI cover plate
screws missing
SRB cable jacket pulled from connectc
molding
SRB TPS found during launch platform
walkdown
SRB aft lEA vibroacoustic exceedance
Holddown-post blast-container cover-|
screws missing
Unscheduled FDM autocalibratlon at fz
release
Low-frequency longitudinal vibration
exceedance on the aft IEA during boo_
i
!
FLIGHT/ELEMENT/NUMBER
STS-7/SSME/1
STS-7/SSME/2
STS-8/ET/1
STS-8/MP5/1
STS-8/MPS/2 a
STS-8/MPS/3
STS-8/MPS/4
STS-8/MPS/5
STS-8/SRB/1
STS-8/SRB/2
STS-8/SRB/3
STS-8/SRB/4
STS-8/SRB/5
STS-8/SRB/6
STS-8/SRB/?
STS-8/SRB/8
STS-8/SRB/9
STS-8/SSME/1
STS-8/SSME/2
STS-8/SSME/3 a
STS-8/SSME/4
STS-9/ET/1
STS-9/MPS/1 a
STS-9/MPS/2 a
STS-9/MPS/3
STS-9/MPS/4
STS-9/SRB/1
STS-9/SRB/2
STS-9/SRB/3
STS-9/SRB/4
STS-9/SRB/5
STS-9/SRB/6
STS-9/SSME/1
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
ME-30POV LOX supply line skin temp drift
Cracks found in HPFT bolt-hole circle
Low LO? ullage pressure transducer
readings
LO_ 99.85-percent level meas failure
ME:2 GB? press supply press failure
ME-2 LH2 inlet press failure
Pressure spike in aft compartment
Isp variation greater than expected
Holddown-post blast-container splice-plat
bolts missing
Main chute reefing line cutter failure
Failure to remove recovery and DFI power
at water impact
Abnormal erosion pattern of nozzle nose
rings
Bolddown post blast container cover plate
bolts ejected and some missing
Unscheduled FDM autocalibratlon at frustu
release
RGA yaw inconsistencies during flight
Low frequency longitudinal vibration
exceedance on the aft IEA during boost
LH SRB flashing light failed before impac
MZ-I LOX ASI supply line failure
ME-1HPFTP turbine disc temp decay
ME-1 MFV skin temp meas failure
Fuel flow oscillations at lower power
levels
Nose cone temp meas failure
H_ leakage at T-O unbilical disconnect
GH2 FCV no. 1 did not fully open
LO 2 tank ullage press slump
lhl 2 ET/Orbiter interface temperature
exceedance
Aft BSM heat seal rings broken away
Main chute canopy damage
Aft skirt shoe shim ejected at lift-off
SRM violation of thrust imbalance design
limits (waiver Rb-W-099 RI)
Three APU's experienced hydrazine line
failure during descent
Eight O-rings on electrical cable
connectors missing causing saltwater
damage
ME-1 LPOTP disc press Ch B meas failure
aAppears in JSC list also.
FLIGHT/ELEMENT/NUMBER
STS-9/SSME/2
STS-9/SSME/3
STS-9/SSME/4
$TS-II/MPS/I
STS-II/MPS/2
STS-11/SRB/I
STS-11/SRB/2
STS-II/SRB/3
STS-I1/SRB/4
STS-11/SRB/5
STS-II/SRB/6
STS-II/SRB/7
STS-II/SRB/8
STS-II/SRB/9
STS-II/SRB/IO
STS-II/SRB/II
STS-II/SSME/I
STS-II/SSME/2
STS-II/SSME/3
STS-II/SSME/4
STS-II/SSME/5
STS-II/SSME/6
STS-II/SSME/7
STS-41-C/ET/I a
STS-41-C/MPS/I
STS-41-C/MPS/2
STS-41-C/SBB/I
STS-41-C/SRB/2
STS-41-C/SRB/3
STS-41-C/SRB/4
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
ME-3 fuel bleed valve position indicate
failure
ME-3 HPFT disc temp failure
ME-3 overheat and localized melting of
nozzle aft TPS
ME-2 GN? Orbiter press supply press fai
LO 7 residuals less than predicted
LH-SRB main chute failed to inflate
SRM primary O-ring burn areas
SRB rate gyro bench test failure
SRM nozzle erosion
Extensive aft skirt structural damage ¢
LB SRB
Two rate gyros failed postflight bench
tests
Hydrazine fill and drain line rupture
during descent
Low-frequency longitudinal vibration
exceedance on the aft IEA during boost
LE SP,14 nozzle throat inlet ablative ril
separation from housing
LH SRN forward center field joint gas ]
to primary O-ring with erosion
l_ SI_ gas leak and erosion to primary
O-ring of nozzle-to-case joint
ME-1 NFV skin temp meas failure
ME-I and ME-2 MFV burst diaphragm ruptl
ME-2 oxidizer preburner ASI chamber am
injector face erosion
ME-2 overheating and localized melting
of aft manifold TPS
MZ-3 fuel bleed position indicator
erroneous reading
ME-3 HPFTP strut can damaged
Chipped first-stage blade tips on SPOT]
engine S/N 2012
LE2 primary lO0-percent liquid level
sensor false indication
Discrepancy among LO2 load, usage, and
residuals
GH7 pressurization supply pressure sen:
failed
l_ SRB main chute failed to inflate
LH SRB drogue chute damage
LB SRB main chute damage
Range safety system reduced signal
strength
aAppears in JSC list also.
@ £1
FLIGHT/ELEMENT/NUMBER
STS-41-C/SRB/5
STS-41-C/SRB/6
STS-41-C/SRB/7
STS-41-D/ET/1
STS-41-D/MPS/1
STS-41-D/SRB/1
STS-41-D/SRB/2
STS 41-D/SRB/3
STS 41-D/SRB/4
STS 41-D/SRB!5
STS 41-D/SRBI6
STS 41-D/SRBI7
STS 41-D/SSME/1 a
STS 41-D/SSNEI2
STS 41-D/SSNE/3
STS 41-G/MPSII a
STS 41-G/MPSI2
STS 41-G/MPS/3 a
STS 41-G/MPS/4
STS 41-G/SRB/1
STS 41-G/SSMEI1
STS 51-A/MPS/1
STS 51-A/MPSI2
STS 51-A/MPS/3
STS 51-A/MPS/4 a
STS 51-A/MPSI5
STS 51-A/SRB/1
STS 51-A/SRB/2
STS 51-A/SRBI3
STS 51-A/SRB/4
MSFC FLIGHT PROBLEMS (Continued)
NOMENCI._a.TUP,E
Voltage regulator failure
Extensive RH SRB aft skirt structural
damage
Gas leak and erosion to primary O-ring of
RH SRM nozzle-to-case joint
Nose cone temperature measurements failed
(first attempt)
GH 2 pressurization supply temperature
sensor failed
RSS antenna damaged
Unscheduled FDM autocalibration at frustum
release
Hydrazine pump sealllube oil overboard
drain line melted
Low-frequency radial vibration exceedance
on the aft IEA
One flashing light failed
RH SRM forward field joint erosion
LIt SRM gas leak and erosion to primary
O-ring of nozzle-to-case joint
ME-3 MI_/ failure (aborted launch)
SSME vibration data dropout
ME-3 Ch A press meas contained data spikes
Orbiter helium bottle press dropped
High LH2 tank back press during replenish
GH 2 pressurization system temperature and
pressure sensors failed
L0 2 tank ullage pressure slumped below
expected minimum
BSM aeroheat shield cover lost
MFV skin temperature sensor failed
High LH? tank back press during replenish
High LO_ tank ullage press during
replenish
Uneven LO_ vent line flow
ME-3 helium reg leakage
GE 2 pressurization system temperature
sensor failed
LSC fastener found in system tunnel
LH SRM nozzle throat inlet ablative ring
separation from housing
Pinch marks on LH SRM center field joint
primary and secondary O-rings
Pinch marks on LH aft field joint primary
O-ring
aAppears in JSC list also.
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STS 51-A/SSHI_/1
STS 51-A/SSHE/2
STS 51-A/SSHE/3
STS 51-C/HPS/1 a
ST3 51-C/HPS/2
STS 51-C/SRB/1
STS 51-C/SRB/2
STS 51-CI SRBI3
STS 51-C/S1_/4
STS 51-C/SRB/S
STS 51-C/SSI_/1
STS 51-C/SSNE/2
STS 51-ClSSNEI3
STS 51-D/HPS/1
STS 51-D/SRB/I
STS 51-D/SRB/2
STS 51-D/SRBI3
STS 51-DISSHEII
STS 51-D/SSHE/2
STS 51-D/SSME/3
STS 51-B/NPS/1
STS 51-B/HPS/2
STS 51-B/HPS/3
STS 51-B/SRB/1
STS 51-B/SI_/2
STS 51-BISRBI3
STS 51-B/SRBI4
MSFC FLIGHT PROBLF_S (Continued)
NOMENCLATURE
NE-I LPFTP disc press meas failure
HE-2 HPFTP disc temp meas failure
HE-3 HPFTP lift-off seal leakage
High helium .,--centration in mldfusel|
GH 2 pressurization system temperature
sensor failure
L_ SRB nozzle extension began breakup
prior to nose cap jettison
LH SRM nozzle throat inlet ablative r:
separation from housing
LH SRM forward field joint gas leak al
erosion to primary O-ring
RH SRM primary O-ring gas leak and er,
at center field joint
Gas leaks to primary O-rings at
nozzle-to-case joint on both SRMs
ME-2 HPFTP disc temp meas failure
ME-2 controller NFV servoactuator
self-test failure
Crack in Channel B sensor header pin
High LH2 tank backpressure during
replenish
RH SRB nozzle throat ring developed
erosion pockets
One yaw gyro did not track the others
Gas leak and erosion in both SRN
nozzle-to-case joints
ME-1 HPFTP disc temp meas failure
HE-1 HPFTV coolant liner press errati
OPOV LO2 supply line temperature sens
failed
LO_ replenish not terminated as sched
Failed to dump LO2 through ME-3 durin
propellant dump
GH_ pressurization system pressure se
failed
Hissing portion of I_ SRN forward sea
aft end flap
One main parachute on each SRB failed
inflate properly
RB SRB gas leak at primary O-ring of
forward field joint
Gas leak and erosion in both SRM
nozzle-to-case joints.
Erosion to secondary O-ring on LH SPJ
aAppears in JSC list also.
.......................... wm. ................
FLIGHT/ELEMENT/NUMBER
STS 51-BISSMEII
STS 51-B/SSMEI2
STS 51-G/MPS/I
STS 51-G/MPS/2
STS 51-G/MPS/3
STS 51-G/MPS/4
STS 51-G/SRB/I
STS 51-G/SRB/2
STS 51-G/SRB/3
STS 51-G/SRB/4
STS 51-G/SRBI5
STS 51-F/MPSII
STS 51-F/SRB/I
STS 51-F/SRB/2
STS 51-F/SRBI3
STS 51-F/SRB/4
STS 51-F/SRB/5
STS 51-F/SRB/6
STS 51-F/SRB/7
STS 51-F/SSME/I
STS 51-F/SSME/2
STS 51-F/SSME/3
STS 51-F/SSME/4
STS 51-F/SSME/5
STS 51-1/ET/I
STS 51-1/MPS/I
STS 51-1/MPS/2
STS 51-I/MPS/3
STS 51-1/MPS/4
STS 51-I/MPS/5
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
ME-2 DCU loss of power
Broken tab in HPOTP of engine S/N 2021
Start of chilldown 25 min late
GN 2 purge supply inadequate
ME-2 LB 9 inlet press meas failure
GH? pressurization system pressure sensor
failure
Four RGA's failed postflight bench tests
One i/4 SRB parachute didn't inflate beyond
first reef stage
One flashing light failed
Gas leaks and erosion on both SRM
nozzle-to-case joints
Gas leaks, but no erosion in either SRM
igniter joint
GH9 pressurization system pressure sensor
failed
RGA "C" yaw gave full-scale negative
output
RH main chute sustained Extensive damage
One RGA yaw rate gyro failed full-scale
negative
LR SRM nozzle throat inlet ablative ring
separation from housing
LH SRM forward center joint primary O-ring
had poor splice joints
Gas leak in the RH SRM nozzle-to-case
joint
Gas leak but no erosion to LH SRM igniter
joint
ME-I HPFTP disc temp Ch B seas failure
ME-I HPFTP disc temp Ch A meas failure
ME-1 shuldown prematurely
ME-3 HPFTP disc temp Ch B seas failure
CCV ME-2 position indicator failure
(on-pad abort)
Both nose-cone temperature measurements
failed
High Orbiter LO 2 inlet temp causing LO 2
stop flow
TSM engine bleed temp high reading
LB_ lOO-percent secondary sensor no. 2 not
caIculated
LR. recirc pump i stop
z
GH 9 pressurization system pressure sensor
failed
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FLIGHT/ELEMENT/NUMBER
STS 51-1/SRB/I
STS 51-1/SRB/2
STS 51-1/SRBI3
STS 51-I/SRB/4
STS 51-I/SRB/5
STS 51-J/ET/I
STS 51-J/MPS/I
STS 51-J/MPS/2
STS 51-J/MPS/3
STS 51-J/SRBII
STS 51-J/SRBI2
STS 5L-J/SRB/3
STS 51-J/SRB/4
STS 51-J/SSMKII
STS 61-A/ET/I
STS 61-A/MPS/I
STS 61-A/MPS/2
STS 61-A/MPS/3
STS 61-A/SRB/I
STS 61-A/SRB/2
STS 61-A/SRB/3
STS 61-A/SRB/4
STS 61-A/SRB/5
STS 61-A/SRB/6
STS 61-A/SRB/7
STS 61-A/SRB/8
STS 61-A/SRB/9
STS 61-A/SRB/IO
STS 61-A/SSME/I
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
Holddown stud failed to eject
One RGA pitch rate g_ro failed
postflight bench test
Gas leak in the LH SRM nozzle-to-casE
joint
Gas leaks in both inner and outer sea
LH SRM igniter joints. No seal dama_
Gas leaks, but no erosion to outer g_
of RH SRM igniter joint
LH? ullage press xducer no. 2 high
LH_ high-point bleed valve failure
LO_ replenish valve anomaly
Avlonics problems with controller to
prevalve no. 3 closing solenoid
One RGA failed yaw postflight bench t
Second stage reefing line cutter fail
to fire
Segment of LH SRH nozzle outer boot z
missing
Cas leak at primary seal of RH SRM i 8
joints
Engine SN 2019 fuel system purge pres
increase during start transient
LO ullage pressure dropout
LH_. storage tank press high
LH_ recirc pumps not started at norma
tiie
High H9 concentration at fill line fl
hose fIange
Holddown stud failed to eject
Three RGA's failed postflight bench t
nydrazine fire during descent
Nozzle extension didn't sever
Tilt fuel isolator valve ruptured, ro
isolation valve missing
Damage to forward skirt access door d
towback
LH center and aft field joints had ga
leaks to primary O-rings
RH forward field joint gas leak at
primary O-ring
Gas leaks occurred at both SRM
nozzle-to-case joints. O-ring erosio
the right joint but not the leak.
Gas leaks, but no erosion to outer se
both SRM igniter joints
OPOV LO 2 supply line temperature sens
failed
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STS 61-B/SRBI1
STS 61-B/SRBI2
STS 61-B/SRBI3
STS 61-BlSSMEI1
STS 61-CIETII
ST$ 61-C/MPS/1
STS 61-CIMP$12
STS 61-C/MPSI3
STS 61-C/MPSI4
STS 61-C/SRB/1
STS 61-B/SRBI2
STS 61-C/SRB/3
STS 61-B/SRB/4
STS 61-B/SRB/5
STS-26-B-1
STS-26-B-2
STS-26-B-5
STS-26-B-6
STS-26-B-7
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
Aft skirt EPON shim missing
Gas leaks and erosion in both SRM
nozzle-to-case joints
Gas leaks but no erosion to outer seal
of both SRM igniter joints
HPFTP turbine discharge temperature
sensor failed
LOp ullage press dropout
Valve sequencing out of order during
terminal count
Loss of primary HGDS
Broken facility LO 2 temperature probe
found in LO? prevalve visor (third
launch atteipt)
GH 2 pressurization system pressure
sensor failed
LH flashing light failed
Lfl SRB aft field joint gas leak and
erosion at primary O-ring
Gas leak in the LH SRM nozzle-to-case
joint
Gas leak and erosion in the RB SRM
nozzle-to-case joint
Gas leaks, but no erosion to outer seal
of both SRN igniter joints
Debris containment system (DCS) plunger
did not properly seat at HDP 1, 3, 7,
and 8.
RH ETA ring aft IEA end cover (on tunnel
side) and the two attach angle assemblies
were missing after splashdown; ten cables
were pulled out of connectors and were
dangling in the water.
SLA was missing from sloped face of LH
SRB antenna (+Z axis).
The RH SRB APU lube oil recirculating line
was discovered leaking during gearbox
(tilt-system A) servicing.
A strap securing baro-switch tube assembly
in the Lit SRB frustum was broken at the
fastener.
A linear shaped charged (L$C) confined
detonating fuse (CDF) line was found
severed at the 401 ring connector during
postflight assessment of the LH SRB.
The RH SRB main parachute 3 experienced
a tear from ribbons 131 to 148 in the 460-
strength level region.
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MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
STS-26-B-8
STS-26-B-9
STS-26-B-IO
STS-26-E-I
STS-26-E-2
STS-26-E-3
STS-26-E-4
STS-26-E-5
STS-26-M-1
•' STS-26-M-2
STS-26-M-3
The cavity-collapse loads, measured
50 milliseconds after water impact,
exceeded =he design yield strength (
right SRB TVC rock servoactuator.
rater shock loads exceeded qualificl
levels on the left SRB TVC rock lowq
frame. Data indicate water impact
loads of 460g for 2 milliseconds th_
in excess of the water impact shock
limit of 360g.
The right SRB RGA pyrotechnic shock
exceeded the pyrotechnic shock
qualification levels at frustum
separation.
During postflight inspection of E-3
(S/N 2028), a nozzle tube split was
discovered 3" down stream of joint q
nozzle-to-MCC interface.
_Iring postflight inspection, a lea!
check revealed a class II leak in t]
joint GI5 (Main combustion
chamber-to-nozzle interface) of E-I
2019.
The HPFTP discharge temperature on
channel B experienced decay and rec
(70 degrees) in the thrust bucket a
percent RPL (E-l, S/N 2019).
The HPFTP coolant liner pressure
experienced an oscillation (70 psia
104 percent RPL on E-1S/N 2019.
During disassenbly of maine engine
bellows seal at the G15 joint was f
have a crack four inches long on th
convolution of the inside diameter
side).
During postflight inspection of bot
thermal protection system (TPS) cot
covering DFI/GEI cable runs was mis
several places.
Salt water penetrated all 6 field j
moisture barriers. Approximately ]
of water removed from left forward
similar amounts in others.
The metal interference surfaces (c_
feature) of the RSRM _ield joints
exhibited corrosion (huk,dreds of gc
pits, and/or scratches) during posl
investigation.
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MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS
STANDARD REFERENCE MATERIAL 1010a
(ANSI and _SO TEST CHART No 2)
FLIGHT/ELEMENT/NUMBER
STS-26-T-I
STS_27-B--I
STS_27-B-2
STS-27-B-3
STS-27-E-1
STS-27-E-2
STS-27-E-3
STS-27-H-1
STS-27-M-2
STS-27-M-3
STS-27-M-4
IISFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
The 98 percent (no. 2) LH2 level sensor
reading changed from dry to wet at
approximately 70 sec after T-0 and read
intermittently between wet and dr" until
about T+130.
EPON shim material torn loose.
Fragments of the EPON shoe shim were
torn loose in varying degrees from aft
skirt posts 3, 4, 7, and 8.
Nosecap MSA-I debris. The right SRB
nose cap MSA-I material/debris has been
a:sociated with the damage to tS_
Orbiter tiles.
_ater impact shock loads exceeded
qualification levels for the left SRB TVC
(rock) lower frame. Data indicate water
impact shock loads in excess of 1800g,
whereas 360g is the maximum allowable.
HPFTP discharge temperature on channel A
failed high. The ME-3, S/N 2029, HPFrP
discharge temperature at ch. A failed
high at 277 seconds.
MCC fuel injection pressure froze during
max q bucket on ME-2. The MCC fuel
injection pressure did not respond to
throttling during the thrust bucket on
ME-2, S/N 2030.
HPOTP inner-raceway cracked at bearing
3, wire particle found. During
borescope inspection of ME-3 (S/N 2029),
a crack of approximately 0.005 in. to
0.010 in. was detected at bearing 3 on
the inner raceway of the HPOTP, (S/N 9109
R1).
Ignition/igniter heaters charred. Some
heat damage and charring was evidenced by
discoloration at two locations of both
igniter heaters.
TPS extruded cork missing on right center
field joint. A small unbonded area
(apprx 3 1/2" x 3 1/2") of cork just
above the buckle on the Kevlar band was
found missing during the postflight work.
Nozzle joint 1 bolts bent. Bolts were
bent on the Right SRM (0-90 degrees quad-
rant) at nozzle joint 1 of exit cone.
Seawater found in 5 of the 6. Small
amounts of seawater were found in the
moisture seal on 5 of the 6 field joints.
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FLIGHT /ELEMENT INUMBER
STS-27-M-5
STS-27-M-6
STS-27-M-7
STS-29-B-I
STS-29-B-2
STS-29-B-3
STS-29-B-4
STS-29-B-5
STS-29-B-6
STS-29-B-7
STS-29-E-I
STS-29-E-2
STS-29-E-3
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
Fretting corrosion of field joints. The
"capture feature" surfaces of the SRM
field joints encountered gouges, pits
and/or scratches.
During the RSRM postflight inspection at
KSC, water was found dripping from under
both forward cneter segments'factory
joint weatherseals.
Data analysis indicated a "rise-rate"
delay om the igniter pressure reading
from the left SRM. The igniter pressure
should be 700 psi, but was measured as
696 psi at 0.0398 second.
Extensive damage to the thrust vector
control (TVC) components was found during
the postflight inspection.
A structural crack of about 3" was found
in the aft skirt intermediate ring near
holddown post 8.
Extensive dama4_e to the TVC components
was found during the postflight
inspection.
The DCS plunger did not properly seat at
holddown post 8 during lift-off
operations.
Super light ablator (SLA) was missing
from the sloped face (+Z axis) of both
SRB range safety system antennas.
The frustum backup ring in the forward
separation ring fasteners was damaged on
both SRB's.
Foreign object seen on film of the main
parachute deployment of the right SRB.
After landing, a leak in the main
combustion chamber bond line was detected
on main engine-I, S/N 2031.
Upon separation of the main combustion
chamber (MCC) and nozzle as a part of the
investigation of the main engine 1MCC
bondline leak, the bellows seal at G15
was found to have a blue discoloration in
the area between tubes 55 and 85 across a
2.5-inch width.
During disassembly of the high pressure
oxidizer turbopump from main engine 3,
the tip seal retainer gap check revealed
three retainers with gaps exceeding the
specification limit of 0.0015 inch.
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FLIGHT/ELEMENT/NUMBER
STS-29-E-4
STS-29-E-5
STS-29-M-I
STS-29-M-2
STS-29-M-3
STS-29-M-4
STS-29-M-5
ST$-29--T-1
STS-30-B-I
STS-30-B-2
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURg
During disassembly of the high pressure
oxidizer turbopump from main engine 3,
two cupvashers were found rotated past
the stake in the right balance
piston/turning vane subassembly.
During disassembly of the high pressure
oxidizer turbopump from main engine 2,
three cupwashers were found rotated past
the stake in the right balance
piston/turning vane subassembly.
The primary heater current to the aft
field joint heater showed no voltage and
a gradient temperature decrease during
the countdown. The secondary heater was
subsequently brought on.
Postflight inspection of the left center
factory joint revealed several adhesive
dnbonds of the EPDM vulcanized weather
seal.
Approximately 95 percent of the glass
cloth phenolic insulator and 100 percent
of the carbon cloth phenolic liner was
missing from the left SRM aft exit cone.
The metal interference surfaces (capture
feature) of the RSRM cas field joints
exhibited fretting corrosion
pits/scratches/gouges. Refurbishment
resulted in violating the specification
of 0.010 inch depth.
During postflight hardware inspection,
intermittent shallow pitting was found on
matching tang and clevis metal surfaces
between O-ring grooves in the left
forward segment cylinder/cylinder factory
joint,
During liquid hydrogen fast fill, a
larger-than-normal amount of vapor,
liquid droplets, and frost was observed
on the liquid hydorgen umbilical
disconnect area.
The number two left SRB main parachute
(S/N 8045) collapsed shortly after
inflation. As a result of higher loading
during entry, pa-achute 3 had some broken
suspension lines.
The holddown post DCS did not function
properly at locations 2, 3, 5, and 7.
2-50
FLIGHT/ELEMENT/NUMBER
STS-30-B-3
STS-30-B-4
STS-30-E-1
STS-30-E-2
S?S-30-E-3
S?S-30-M-1
STS-30-M-2
STS-30-M-3
STS-28-B-1
STS-28-B-2
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
Four of the explosive transfer assembly
(ETA) ring cover fasteners were sheared
off near the in-harbor tow bracket of the
left SRB.
The left SRB ETA ring cap and web
separation continues approximately 100
inches circumferentially on ring segment
283. The maximum gap is about 1/4 inch.
The main engine 3 (S/N 2029) 6FV D/S skin
temperature sensor 1 failed off-scale
high at T + 413 seconds into the flight.
The main engine 1 high pressure oxidizer
turbopump radial (135-3) accelerometer
exhibited a high noise level
approximately 115 seconds after engine
start. The noise level exceeded the
redline limit at 135 seconds and remained
above the redline through MECO.
The main engine 2 high pressure oxidizer
turboptmp exhibited leakage at the
primary liquid oxygen drain line at the
tee fitting near joint D3 during
postflight inspection.
Postflight inspection of the left SRH
identified several aft edge unbonds of
the factory joint weatherseals.
Postflight inspection of the left SI_
igniter revealed a cut at 285 degrees on
the secondary seal of the outer gasket.
The left SRM nozzle snubber ring was
displaced slightly forward and wedged
into the aft ring. Nozzle wedged out of
null position.
Left SRB Frustma BSN Aeroheat Shield Door
from lower right position missing. During
recovery operations, the retrieval ship
reported that the aeroheat shield door on
the BSM (located on the lower right
position of the BSM cluster) was missing
from the left SRB Frustum.
Left SRB ETA ring bolts loose. Eighteen
loose (only finger tight) 3/8" SIL_
Stub/ETA Ring aft web fasteners were
identified on the left SRB during post-
flight assessment. Six fasteners were
located at the IEA position, and the re-
maining 12 were located randomly around
the ETA Ring.
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STS-28-B-3
STS-28-B-4
STS-28-H-1
STS-28-M-2
STS-34-B-1
STS-34-B-2
STS-34-B-3
STS-34-B-4
STS- 34-E- I
STS-34-M-I
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
Left SRB TVC tilt system lower frame
attachment clevis crack. A crack was
found on the TVC lover frame attachment
clevis located adjacent to rib § on the
left SRB aft skirt (S/N 09).
Left SEB range safety battery temperature
data showed an anomalous temperature of
18 OF to 19 °F for a 10-minute period
during the launch countdown. Following
the period, the normal temperature of
80 °F was indicated.
Right SRM inner igniter gasket indenta-
tion of inner primary seal. During
postflight inspection of the right
$RM Igniter, a small depression was found
at 220 degrees on the inner primary seal
on the aft face of the inner gask-o-seal.
Right SRM aft center segment ply separa-
tions of internal insulation. During
postfltght inspection operations at K$C,
a ply separation was identified in the
internal insulation of the right SRN aft
center segment.
Right SRB HDP 2 broached and shoe ltfted
from MLP durin K liftoff. The holddevn
stud at HDP 2 "hung up" during liftoff,
resulting in broaching of the right SRB
aft skirt HDP 2. The shoe also lifted
from the MLP post during this time.
Right SRB forward segment missing TPS
from forward section of systems tunnel
cover. A piece of MSA-1, 6" vide by 24"
long was missing from the forward section
of a systens tunnel cover on the right
SRB forward skirt.
Left SRB drogue parachute reefing line
cutter failure. The 12-second reefing
line cutter (located at gore 60) on the
left SRB drogue parachute failed to fire.
Right SRB aft BSM venting of confined
detonating fuse (CDF). During separation
of the right SRB, a CDF assembly in the
aft BSM ignition system vented through
its fiberglass braid.
Postflight inspection of main engine 3
revealed that five metallic pieces from
the main injector area were missing.
Left SRM rock actuator bracket damage.
The left SRM 45-degree rock actuator
bracket vas damaged at the aft exit cone.
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STS-34-M-2
STS-34-H-3
STS-34-M-4
STS-34-M-5
STS-33-B-1
STS-33-B-2
STS-33-B-3
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
Left SRM factory joint veatherseal
forward edge unbonds. Postflight
operations at KSC revealed on left SRM
indications of forvard edge unbonds in
tvo locations: forvard segment
dome-to-cylinder factory joint and the
forward center segment factory joint
veatherseals.
Putty on right SRH igniter outer gasket
and left SRM igniter outer gasket
retainer. Putty was found up to the aft
face of the outer primary gasket and into
the seal void/gland area, betveen 234 and
5 degrees of the right SRM igniter.
Also, putty vas found on the aft face of
the gasket retainer (0.11" max) and under
the retainer from 262 to 297 deg of the
left SRH.
Left SRN center field joint aft side
vnbond of KSNA closeout. A 5" circum-
ferential unbond of the KSNA closeout
(located at the 0 deg radial location)
vas noted on the aft edge of the left SRM
center field Joint. The unbond is from
the JPS cork as yell as the motor case
vall.
Left and right Sl_ aft dome EPDM
blisters. Blisters vere found on the aft
dome carbon-filled EPDN of both Sl_s to
varying levels.
Right SRB missing epon shim material from
HDP 3. An area of epon shim material,
from the bottom of the right SRB HDP 3,
vas observed falling off during the
launch.
Right SRB HDP 3 stud hang up and
broaching. The right SRB holddovn stud
at HDP 3 hung up during liftoff,
resulting in broaching and thread
impressions on the bore inside diameter.
Left SRB ETA ring aft IEA end cover and
cables sooted. The left SRB ETA ring aft
IEA end cover experienced hot gas flov
(aft to forvard) through its interior
from the tunnel side, resulting in
sooting and varying degrees of heat
exposure to 16 operational flight
reusable cables.
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FLIGHT /ELEMENTINOMBER
STS-33-B-4
STS-32-B-1
STS-32-B-2
STS-32-B-3
STS-32-E-I
STS-32-E-2
STS-32-E-3
STS-32-M-1
STS-32-H-2
STS-32-T-1
MSFC FLIGHT PROBLEMS (Continued)
NOMENCLATURE
During postflight deservicing of the right
SRB TVC, a loose fuel isolation valve
mounting fastener was found. The fastener
has backed out 3/16 inch.
During postflight inspection at KSC,
both left and right SRB's were noted as
missing some of their EPDM and 03-6077
materials froB the upper strut location.
During postflight inspection of the left
SRB ETA Ring, six of the Hi-Lok fasteners
which connect the web to cap were found
protruding into the ETA Ring cover for the
aft lEA.
During postflight disassembly, the left
SRB strut fairing (milk-can) was found
with a broken fastener following TPS
removal. The broken fastener is one of
four that are used to install the SRB end
of the upper strut.
During postfiight inspection of ME-2
(S/N 2022), a 5/64" diameter MCC debond
was located in the aft region between
adjacent feedslots and in line with nozzle
tube number 664.
During postflight inspection of ME-3
(S/N 2022), a 5/64" diameter MCC debond
was noted 2" out from the throat area at
the 6:00 o'clock position.
During postflight inspection of ME-1
(S/N2024), a MCC gouge was noted 6 inches
out from the throat area at the 6:00
'clock position.
Outing postflight inspection of the
right SP_ safe and arm gasket, a sBall
depression was found in the crown of the
secondary seal aft face.
During the postflight assessment of the
right SRN igniter inner gasket, raised
areas of rubber were found along both
sides of the gasket on the outer primary
seals.
Photographic review of the uBbilical
well camera file identified an unusual
TPS pattern (18" X 24") as missing from
the left forward bipod strut attach point
on the intertank.
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FLIGHT/ELEMENT/NUMBER
STS-36-B-.1
STS-36-B-2
STS-36-B-3
STS-36-B-4
STS-36-B-5
STS-36-B-6
STS-36-B-7
STS-36-M-1
STS-36-M-2
MSFC FLIGHT PROBLEHS (Continued)
NOMENCLATURE
During postflight inspection of the left
SRB, a frustum separation pin from the
ordnance ring was found embedded in the
forward side of the ETA Ring instafoaa
between the -Y and -Z axes.
During removal of the main parachute 3
deployment bag from the left SRB frustum,
a nut was noted missing from the third
restraint link bolt (from inboard) along
the top of the Main Parachute Support
Structure (HPSS) isogrid panel nearest the
-g axis.
During postflight inspection of the right
SRB aft skirt, a missing safety wire was
found from a "B" nut on the GN2 purge tube
assembly.
The first stage (7-second) reefing
line cutter, located at gore 45 of the
left SRB drogue parachute (SIN 3036) did
not fire.
During postflight inspection of both the
left and right SRB ETA Rings, several
cable tie-wraps were found disengaged from
the electrical cable assemblies.
During postflight inspection of the right
SRB ETA Ring, an area of cork
approximately 5.5" X 3.0" was noted as
missing from the aft side, located at the
center of the web (+Z axis).
During postflight inspection of the right
SRB frustum, the HSFC Trovellable Ablator
2 (NTA-2) was found with voids at 16 ramp
locations.
During postflight inspection of the right
SRN igniter outer joint, a smll area of
pitting was observed on the I.D. of the
forward dome boss and on the O.D. of the
igniter chamber at 175 degrees. Also,
cadmium plating was damaged on the
gask-o-seal at the same location.
During postflight inspection of the left
SRM igniter, a material separation was
observed on the I.D. of the igniter
adapter plug secondary o-ring. The
separation measured approximately 0.700"
in length (33Z of o-ring circumference),
by 0.04§" in depth, at a 45 degree angle
from the tangential plane of the surface.
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FLIGHT/ELEMENT/NUMBER
STS-31-B-3
STS-31-B-4
STS-31-E-I
STS-31-E-2
STS-31-M-I
STS-41-E-I
STS-4 I-M- I
STS-41-M-2
STS-38-B-1
STS-38-B-2
NSFC FLIGHT PROBLEMS (Contin'_ed)
NONENCLATURIt.
The left SRB aft lEA was dislocated frou
ETA Ring at water impact.
A varying reduction of preload in
fasteners existed at the frustum-
to-ordnance ring interface on the left
(20 of 296) and right {all) SRB's.
The RSS crossover bracket on both SRB's
is sooted around the P2 connector jam nut.
Also, ballooning of the heat shrink tubing
was observed on one cable in the right SRB
RSS transition housing.
The left SRB aft skirt was missing several
areas of KSNA over MTA-2 and MTA-2 over
MTA-2 {ranging from 4" X 10" to 5/8" X
5/8").
During the STS-31 launch (hard-line
data), three HPOTP strain gages
indicated erroneous data.
During the postflight boroscope inspection
of main engine 2, the pump-end turbine
outboard static seal was determined to be
broken and protruding from the seal groove
at the 10:30-0-clock position.
During the postflight inspection of the
right SRN nozzle, the cowl/outer boot ring
joint was separated, shoving a gap of 1.8"
at 216 degrees decreasing to O" at 120
degrees.
During a postflight leak check on the
main engine 1 poverhead, a Class II leak
was found in the main injector ASI
system.
During the postflight inspection of both
the left and right SRM igniters, the outer
joints were found to have a blow-hole in
the putty. Also, cadmium plating damage
and sooting was observed.
Abnormal erosion of the internal
insulation (at the forward edge) was
observed in both the left and right SRN
aft dome-to-stiffener and stiffener-to-
stiffener factory joints.
Photographic analysis identified debris
exiting from the base region of both SRB's
during the period from
lift-off + 26 to 40 seconds.
The forward face of the right SRB ETA
attachment ring had two areas of Instafoam
missing.
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MSFCFLIGHTPROBLEMS(Continued)
FLIGHT/ELEMENT/NUMBER
STS- 35-T- 1
STS-37-B-I
STS-37-H-I
STS-37-M-2
STS-39-E-1
STS-39-M-1
STS-40
STS-43-B-I
STS-43-E-I
STS-43-E-2
STS-48-B- 1
NOHENCLATURE
The three right SRB main parachutes failed
to disconnect at water impact.
During the follow-on postflight inspection
of the left RSRH nozzle joint 3 at TC, a
1.5-inch gas path was observed through an
RTV void at 195 °, resulting in heat
effects to the CCP surface and sooting to
the primary O-ring.
Durin 6 photographic review of the STS-35
astronaut's pictures of the ET in-flight,
10 circular TPS divots were observed on
the Intertank-to-Hydrogen flange.
Left SRB forward skirt skin panel (aft
end) buckled on both sides of the systems
tunnel (-Y axis).
Postflight inspection of right RSRM S&A
gasket revealed missing cadmium plating in
several areas (aft and forward faces) from
the retainer inside diameter to the
primary seal cushion.
Postflight inspection revealed case wall
of the forward RSRM segment deflected
inward.
Main engine Z BPOTP secondary seal cavity
pressure transducer anomaly (LCC
violation).
Excess erosion on right RSRN nozzle cowl
and outer boot ring.
No anomalies.
The left SRB holddown stud at HDP 7 hung
up during lift-off, resulting in broaching
along the aft edge of the aft skirt hole
(on the inboard side) and thread
impressions on the bore inside diameter.
During the first launch countdown attempt
of STS-43 (07-24-91), the Mg-3 controller
(F21) experienced a DCU channel a hold
without a power loss prior to LO2
replenish.
During the post STS-43 disassembly
inspections at Canoga Park, a first stage
turbine blade stop tab fracture was found
on ME-2 (engine 2012) HPFTP 4007R3.
During SRB recovery operations, retrieval
personnel noticed that the BSM aeroheat
shield/hinge assembly and cover (located
on the upper right position of the BSN
cluster) was missing from the left SRB.
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FLIGHT/ELEMENT/NUMBER
STS-48-B-2
STS-44-B-I
STS-44-B-2
STS-44-B-3
STS-44-E- 1
STS-44-M-I
STS-42-T-I
STS-42-M-I
STS-45
STS-49
STS-50-M-I
MSFC FLIGHT PROBLEMS
NOMENCLATURE
During postflight inspection of the right
SRB lower strut, a black mark with flow
lines was observed at the ET/SRB strut
segment interface.
During the SRB recovery operations, the
retrieval team reported structural damage
to the left SRB forward skirt, systems
tunnel, and ETA _ing.
During lift-off of the STS-44 mission,
tensile strains were recorded from the
right SRB aft skirt post 4 critical welds
which measured outside the maximum tensile
strain data base.
During postflight inspection of the left
SRB ETA ring, the aft BSM system A firing
line cable connector was found with two
recessed socket contacts.
An MCC pressure measurement bias (Ch A -
Ch B = -35 psi) existed on ME-2 (Engine
2030) over the mainstage interval between
engine start command (ESC) and
270 seconds.
During the retrieval and postflight
assessment of the left RSRN, varying
degrees of structural damage were observed
on the forward and forward center
segments, as well as the aft and forward
flanges
After Er separation from the Orbiter, the
crew took pictures exhibiting two possible
divots in the intertank foam acreage.
During postflight inspection of both the
left and right RSRM nozzle-to-case joints,
gas paths were observed through the poly-
surfide adhesive with erosion and sooting
of the _iper o-rings. Gas penetration on
the left side was more extensive as blo_by
was observed at the wiper o-ring.
None.
None.
During the postflight inspection of the
left RSRM center forward segment TPS,
three areas of cork were recorded as
missing on the aft Ground Environment
Instrumentation (GEl) cork run (station
1099) at the 180, 186, and 192 degree
locations.
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MSFC FLIGIrr PROBLgNS (Concluded)
FLIGIrr/ELEI_II_BER
STS-50-E-1
STS-50-T-1
STS-46
STS-47-T-1
STS-47-E- 1
STS-52
STS-53-E-1
STS-53-E-2
STS-54-M-I
STS-54-E-1
STS-54-E-2
STS-56-T-I
NONENCLATURB
During the ssMg postflight data review of
HE-3 (Engine 2011), it was determined that
the HPFTP discharge pressure spiked to
-10,600 psia at engine start + 219.46
seconds and immediately recovered.
During postflight review of the ET-50
umbilical film and photographs, two areas
of damage were observed at the forward
bipod.
No IFA's
During postflight review of the Orbiter
umbilical camera film, a 14 to 16 inch
divot was observed on the intertank TPS
between the left and right bipods.
During the STS-47 SSNE start and mainstage
phases, the NE-1 (E-2026) HPOTP secondary
turbine seal cavity pressure (Channel A)
exhibited numerous downward spikes.
No IFA's.
At engine start + approx 18.14 seconds,
SSNE-1 (R-2024) registered a Failure
Identification (FID) on Channel B of the
HPOTP SSC pressure measurement. Data
spiking of the measurement was first
observed at engine start + 5 seconds and
continued until engine shutdown.
At engine start + 2.9 seconds, the SSHE-1
(E-2024) LPFTP discharge telpe£ature
channel A exhibited a single negatx',e
spike.
During the postflight data evaluation of
the right RSRN, a spike vas observed in
the measured chamber pressure at
67.5 seconds after T-zero.
During the postflight data evaluation of
SSHR-1 (E-2019), HPOTP (U/N 9409)
indicated higher levels of vibration than
expected.
At engine start ÷ 85.6 seconds, channel A
of SSNE-3 (E-2018) HPOTP SSC pressure
measurement exhibited a single negative
spike of 0.6 psia.
A postfllght review of the astronauts'
hand-held camera film revealed
approximately 10 rather large and unique
divots of the E-54 intertank acreage
(-Z axis).
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MSFC FLIGHT PROBLEMS (Concluded)
FLIGHT/ELEMENT/NUMBF._R
STS-56-M-I
STS-56-B-I
STS-56-E-I
STS-55-E-1
STS-55-E-2
NOMENCLATURE
During postflight inspection of the left
RSRM nozzle-to-case joint, a small, axial
scratch was observed on the aft dome bass
primary sealing surface at 55.8 degrees.
The left SRB aft skirt HDP5 plungez and
spring escaped from the debris containment
device (DCD) at lift-off.
During the propellant loading on 4-6-93
and 4-8-93, both of the SSME-I (E-2024)
anti-flood valve (AFV) skin temperature
measurements read 60 to 70 °F warmer than
usual.
During the first launch attemppt
(3-24-93), a redline exceedance of the
oxidizer preburner purge system occurred
at engine start + 1.44 seconds on SSME-3
(E-2011). The anomaly resulted in an
on-pad abort of the mission by the RSLS.
During ascent, the SSME-3 (E-2OII) HPFTP
MCC coolant liner pressure exhibited
unusual fluctuation of up to 110 psid.
2-60
ORBITER ATTITUDE TIMELINE
This section conslsts of data derived from the as-flown Orbiter attitude
timelines and crew activlty plans for each mlssion. The data are presented in
chart form that show the progression of the mlsslon from launch to entry
interface with the varying Orblter attitudes (roll, pitch, and yaw) and the
time duration in each attltude. The chart also shows the Orbiter's velocity
vector, i.e, whlch of the Orbiter's bo B" axes is pointlng forward along the
orbltal path.
The 8eta angle, the angle between the _un vector and the orbital plane, is
also shown for each 12-haul per*od of the mission.
The attitude data are omitted for certain orblter attitudes, such as passive
thermal control {PTC) and sola_ inertial (SI), because during these maneuvers
th9 O:blter's attitude is constantly changing. Maneuvers that are generally
of short duration, e.g. inertial measurement unit alignments, are a_-o omitted
from this chart,
The deployment of satellites is noted on the timaline as are certain other
activites.
Charts for the STS-9, STS 41-G, and STS 51-F missions are not available for
this issue, but will be ndded in the next revision.
The attitudes in thls section are defined with respect to the Shuttle orbiter
body axes, as opposed to the Shuttle Orbiter structural dimensional axes°
e. The origin is at the Orbiter's center of gravity _c.q.}.
b. The positive X-axis extends from the c,g. forward through the nose of
the vehicle parallel to the structural X-axis.
co T%e Z-axis is parallel to the Orbiter plane of synmetry and is
perpendicular to the X-axis. The Z-axis is positive down with
respect to the Orbiter fuselage.
d. The Y-body axis co_letas the right-hand orthogonal system, +Y is to
the right.
BODY AXES
+Y
CG
+Z +X
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The following is a list of abbreviations and acronyms used in this section:
ATT Attitude
DUR b_cation
LV Local Vertical
MET Mission Elapsed Time
SI Solar Inertial
VV Velocity Vector
B_Beta angle, angle between the sun vector and the orbital plane.
0 Theta angle, sun look angle as viewed from cockpit position looking
forward and up, clockwise viewed from port side.
Phi angle, sun look angle as viewed from cockpit position looking
starboard, as viewed from above.
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+X COAS
BBXRT BRIGHT
EARTH
BBXRT ALIGN
#1
OSPCAL #1
BBXRT ALIGN
#2
FREE DRIFT
FREE DRIFT
FREE DRIFT
FREE DRIFT
FREE DRIFT
FREE DRIFT
RETURN TO ATT
BBXRT BRIGHT
OBJECT
OSP CAL
J-F&A
IMU ALIGN
J-F&A
2001-11
BBXRT ALIGN
[
Time, G.m.t./[ Mode
M.E.T.
336:00:00:00
0:06:49:01
336:07:17:01
0:00:28:08
336:08:11:01
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MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
NIR601
MIR601
HIM601
MIR601
NIR601
MIR601
Roll
0.00
119.00
180.00
86.00
141.00
0.00
75.00
18.00
128.00
131.00
141.00
141.00
140.00
128.00
78.00
128.00
242.00
47.00
157.00
145.00
!157.00
124.00
112.00
N
Attitude
Pitch
0.00
9.00
9.00
192.00
122.00
180. O0
302.00
205.00
197.00
212.00
160.00
160. O0
155.00
129.00
80.00
197 .O0
186.O0
267.O0
169.00
176.00
169.00
0.00
99.00
Yaw
C.OO
348.OO
75.O0
II.OO
70.00
309.O0
6.OO
58.00
12.00
33.00
349.OO
342.00
320.00
300.00
295.00
12.00
351.00
283.00
340. O0
353. O0
340.00
351.00
300.00
4TABLE 3-II.- STS-35 AS-FLOVN ATTITUDE TIMELINE (CONT'D)
_o. Comment
74 2001-12
25 OSP CAL
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
0301-11U
0SP CAL
3804-108
0608-10N
9306-12B
0001-1C8
OSP CAL
0658-1014
8623-19B
4410-168
2302-10M
INBRTIAL BOLD
RETU_q TO ArT
9301-11U
8116-40B
OSP CAL
4416-41B
CRAB ATT
8424-118
4414-21B
2717-13B
Time, G.I.t./
M.E.T.
337:03:51:01
0:06:49:01
337:04:44:50
0:21:55:57
337:06:13:45
0:23:24:44
337:06:49:33
1:00:00:32
337:07:58:59
1:01:09:58
337:08:37:10
1:01:40:09
337:09:31:34
1:02:42:33
337:10:16:14
1:O3:27:13
337:11:16:19
1:04:27:18
337:12:22:44
1:05:33:43
337:13:51:05
1:07:02:04
337:14:47:31
1:07:58:30
337:15:36:00
1:08:46:59
337:16:03:01
1:09:14:00
337:16:08:26
1:09:29:25
337:17:17:55
1:10:28:54
337:17:49:50
1:11:00:49
337:18:49:01
1:12:00:00
337:19:52:01
1:13:03:00
337:20:38:01
1:13:49:00
337:21:33:01
1:14:44:00
337:21:57:13
1:15:08:12
337:23:07:45
1:16:18:44
Node'
IH
IH
LVL8
IH
18
I8
IH
18
IB
IB
I8
IB
IB
IB
IH
IN
I8
IH
I8
I8
18
IH
18
Matrix
Roll
HIR601 94.00
MIR601 18.00
180.00
MIR601 18.00
MIR601 61.00
8IR601 84.00
HIR601 169.00
HIR601 345.00
WIR601 18.00
MIR601 62.00
MIR601 228.00
MIR601 55.00
M_R601 95.00
MIR601 90.00
81R601 95.00
MIR601 119.00
MIR601 357.00
MIR601 171.00
MIR601 69.00
MIR601 98.00
MIR601 23.00
MIR601 108.00
MIR601 268.00
At t i rude
Pitch
9 .oo
205.00
0.00
205.00
56.00
236.00
69.00
121.00
205.00
259.00
165.00
83.00
129.00
113.00
129.00
14.00
186. O0
48.OO
50.00
87.00
124.00
93.00
130.00
Yav
35.00
50.00
30.00
50.00
290.00
279.00
296.00
302.O0
50.00
301.00
314.00
307.00
334.00
320.00
334.00
312.00
351.00
280.00
290.00
22.00
290.00
16.00
307.00
3-15
. . , . =
No.
4-7-
48 1
49
50 ,
51 !
52
53
54
55 i
56
57
58'
59
6O
61
62
63
64
65
66
67
68
69
TA3LE 3-II.- STS-35 AS-FLOWN ATTITUDE TIMELINE (Cont'd)
Com-en t
OSP CAL
3227-30H
2609-11V
2417-11W
FREE DRIFT-IH
8202-40B
5116-IOU
8415-11H
4416-20B
2U1-20B
5102-10U
4503-10N
3749-11B
9106-10B
2881-I
!IDIN HEATING
2881-1
3749-12B
-ZLV NOSE
sotrrH
OSP CAL
3805-16B
0606-10N
3206-23H
Time, G.u.t./ Mode
M.E.T.
337:23:39:01 I--H'---
1:16:50:00
338:00:22:13 IH
1:17:33:12
338:01:18:41 IH
1:18:29:40
338:01:52:24 IH
1:19:03:23
338:03:41:01 IH
1:20:52:00
338:04:05:01 IH
1:21:16:00
338:05:01:28 IH
1:22:12:27
338:05:46:37 IS
1:22:57:36
338:06:54:50 IH
2:00:05:49
338:07:47:00 IH
2:00:57:59
338=08:19:56 IB
2:01:30:55
338:09:02:40 IH
2:02:13:39
338:10:03:28 IH
2:03:14:27
338:10:43:49 IB
2:03:54:48
338:11:20:33 IH
2:04:31:32
338:12:42:11 IB
2:05:53:10
338:13:26:11 IH
2:06:37:10
338:14:11:55 IB
2:07:22:54
338:15:22:11 LVLH
2:08:33:10
338:16:05:50 IB
2:09:16:49
338:17:13:55 IB
2:10:24:54
338:17:44:42 IH
2:10:55:41
338:18:56:39 IB
2:12:07:38
Matrix
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
l
MIR601
MIR601
MIR601
HIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
JMIR601
MIR601
MIR601
MIR601
Roll
2.00
269.00
340.00
268.00
283.00
107.00
142.00
308.00
131.00
94.00
149.00
97.00
272.00
339.00
46.00
280.00
46.00
240.00
180.00
18.00
125.00
102.00
141.00
Attitude
eltC 
238.00
129.00
176.00
129.00
141.00
36.00
171.00
126.00
132.00
127.00
140.00
126.00
128.00
158.00
208.00
189.00
288.00
87.0O
0.00
205.00
125.00
334.00
135.00
Yav
321.00
295.00
203.00
307. O0
304. O0
316.00
277.00
302.00
297.00
311.00
296.00
312.00
307.00
290.00
343.00
316.00
343.00
314.00
90.00
58.00
299.00
347.00
296.00
3-16
, , , .....
TABLE 3-II.- STS-35 AS-FLONN ATTITUDE TIHELINE (Cont'd)
No. Commen t
70 2107-20W
71 5108-10U
72 4414-25B
73 2307-21W
74 IDOP TEST
75 4412-108
76 8002-11M
77 9305-12U
78 3804-11B
79 2509-10B
80 44O5-208
81 INERTIAL BOLD
82 IDOPTEST
83 4207-11V
84 6106-10U
85 8113-10U
86 4414-26B
87 4557-10V
88 6216-10U
89 4557-11W
90 2302-20g
91 -ZLV +YVV
92 8307-11U
Time, G.n.t./ Mode _trix
M.E.T.
338:19:24:47 IH MIR601
2:12:35:46
338:20:17:39 IH MIR601
2:13:20:38
338:21:01:05 IH MIR601
2:14:12:04
338:21:56:31 IH HIE601
2:15:07:30
338:22:25:31 IH MIR601
2:15:36:30
338:23:16:53 IH HIR601
2:16:27:52
339:00:35:02 IH HIR601
2:17:46:01
339:01:28:11 IH HIE601
2:18:39:10
339:02:24:18 IH MIR601
2:19:35:09
339:03:09:44 IH HIE601
2:20:20:43
339:04:03:58 IH MIR601
2:21:14:57
339:04:16:01 IH MIR601
2:21:27:00
339:04:34:01 IH MIR601
2:21:45:00
339:05:24:26 IH MIR001
2:22:35:24
339:05:51:03 IH MIR601
2:23:02:02
339:06:25:38 IH MIR601
2:23:36:37
339:07:20:00 IH HIR601
3:00:31:07
339:08:34:49 IH MIR601
3:01:45:48
339:09:26:19 IH MIR601
3:02:37:18
339:10:10:03 IH MIR601
3:03:21:02
339:10:53:07 IH MIR601
3:04:04:06
339:11:45:36 LVLE
3:04:56:35
339:12:21:15 IB HIR601
3:05:32:14
Roll
50.00
291.00
100.00
129.00
97.00
234.00
340. O0
128.00
13_.00
122.00
60.00
95.00
97.00
125.00
149.00
66 00
69.00
217.00
124.00
307.00
75.00
270.00
22.00
Attitude
Pitch
234.00
114.00
!34o.oo
"155.00
J
'211.00
92.00
76.00
356.00
134.00
304.00
55.00
99.00
211.00
148.00
140.00
135.00
176.00
350.O0
287.00
153.00
82.00
270.00
132.00
Ysv
300.00
310.00
_345.00
279.00
29.00
312.00
296.00
316.00
295.00
304.00
293.00
300.00
29.00
290.00
294.00
!306.00
9.00
84.0O
283.00
280.00
337.00
0.00
300.00
3-17
[O.
93
94
95
96
97
98
99
LO0
LOI
L02
[03
[04
105
1.06
107
I08
109
11C
111
112
112
II_
I'_;
TABLE 3-II.- ST$-35 AS-FLO_q ATTITUDE
Colen t
2102-I0V
4419-IOB
5104-11U
Time, G.m.t./
M.B.T.
339:13:23:07
3:06:34:06
339:14:22:39
3:07:33:38
339:15:08:38
3:08:19:37
2217-IIM
IDOP TEST
4416-21B
3705-20B
4416-508
i ON PRCS
4201-10M
FREE DRIFT
ATT hOLD
RTN TO ATT
9304-IIU
6314-24H
2133-IOM
8424-13H
2801-13H
4530-IOX
2122-IOM
7310-IOU
6205-IOU
3814-108
8415-13H
339:16:02:01
3:09:13:00
339:16:34:26
3:09:45:25
139:17:22:16
3:10:33:15
39:18:10:34
3:11:21:33
L39:19:10:46
3:12:21:45
|39:19:44:38
3:12:55:37
39:20:05:01
3:13:16:00
_39:20:11:31
3:13:22:30
139:20:22:01
3:13:33:OO
339:20:41:37
3:13:52:36
1339:21:32:56
3:14:43:55
t39:22:13:27
3:15:24:26
139:23:19:56
3:16:30:55
140:00:24:53
3:17:35:52
;40:01:i_:14
3:18:25:13
_40:01:53:28
3:19:04:27
}40:02:49:21
3:20:00:20
}40:03:20:09
3:20:31"00
340:04:17:19
3:21:28:18
340:04:55:28
3:22:06:19
m
Mode
CH
[H
[H
[H
[H
[H
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
IN
IIH
[
lib
Matrix
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
i
iXIS601
MIR601
MIR601
MIR601
MIR601
MIR6OI
MIR6OI
MIR6OI
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
TIMELINE (toni'd)
Attitude
Roll
105,00
92,00
35,00
97.00
160.00
90.00
129.00
116.00
116.00
i
1137.00
116.00
_04.00
_22.00
!68.00
12.00
L39.00
[37.00
92.00
353.00
152.00
311.00
299.00
i
Pitch Yaw
135.00 289.00
127.00 298.00
228.00 4.00
53.00 295.00
211.00 29.00
161.00 0.00
70.0O 355.00
129.00 297.00
20.00 330.00
20.00 _30.00
6.00 _30.00
20.00 330.00
176.00 305.00
95.00 321.00
125.00 306.00
I08.00 1297.00
29.00
147.00
123.00
II0.00
47.00
12.00
_14.00
7.00
287.00
346.00
290.00
299.00
315.OO
307.00
3-18
NO.
m
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
TABLE 3-II.- 5TS-35 &S-FLONN ATTITUDE TIMELINE (Cont'd)
Colmen t
4413-10H
9202-11U
3805-11B
4448-10U
2235-11W
72JS-IOU
4211-10V
_752-18B
TDRS COlin
_II5-10M
;805-15B
.ZLV NS H20
DtRP
3752-17B
8424-265
BBXRT
O010-11B
8117-22B
6682-11U
8415-23B
8623
2533-10H
2609-12M
6232-10U
Time, G.m.t./
M.E.T.
340:05:55:05
3:23:06:04
340:06:55:14
4:00:06:13
3_:07:33:23
4:00:44:22
340:08:34:50
4:01:45:49
340:09:03:11
4:02:14:10
340:09:47:56
4:02:58:55
340:10:35:23
4:03:46:22
340:11:48:08
4:04:59:07
340:12:47:01
4:05:58:00
340:13:37:01
4:06:48:00
340:14:24:01
4:07:35:00
340:15:22:01
4:08:33:00
340:17:01:07
4:10:12:06
340:17:30:30
4:10:49:29
340:18:_4:01
4:11:55:00
340:19:42:01
4:12:53:00
340:20:27:26
4:13:38:25
340:21:21:32
4:14:32:31
340:23:25:45
4:16:36:44
341:00:24:01
4:17:35:20
341:01:39:23
4:18:50:22
341:02:18:01
4:19:29:00
341:03:09:01
4:20:20:00
Mode
IB
IB
IH
IH
IH
IH
IH
IH
IH
IH
LVLH
IH
Matrix
MIR601
MIR601
MIR601
MIR601
IH MIR601
MIR601
MIR601
MIR601
MIR60I
MIR601
MIR601
IB
IB
IH
IH
IH
IB
IH
IH
MIR601
IH MIR601
IH MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
Roll
213.00
37.00
127.00
86.00
342.00
130.00
354.00
272.00
303. O0
335.00
168.0P
I00.00
258. O0
344.00
106.00
258. O0
180. O0
153.00
336.00
295.00
201. O0
356. O0
343.0{3
Attitude
Pitch
43.00
148.00
134.00
395. O0
244. O0
293.00
197.00
126.(
171.00
171.00
186.00
9.00
121.00
78.00
57.00
125.00
315.00
157.00
172.00
242.00
315.00
200.00
127.00
Yav
8.00
291.00
298.00
57.00
312.00
284.00
329.00
306.00
46.00
280.00
31.00
9_.00
29b.00
296.00
8.00
298.00
343.00
340.00
350.00
299.00
314.00
23.00
326.00
3-19
NO.
m
139
140
141
142
143
144
145
146
147
148i
149!
150i
151i
152i
153
1.,.4
155
156
157
158
159
160
161
TABLE 3-II.- STS-35 AS-FLONN ATTITUDE TIMELINE (Cont'd)
Commen t
6314-11U
8318-11U
6314-12U
8310-12U
6314-13U
8512-11H
8606-11M
THERMAL ATT
2801-14B
9502-1B
4116-328
6105-13U
0301-13
-ZLV XX
6105-14U
2533-IH
1204-40H
THERMAL
RECOVERY
4104-1H
0658-20W
4416-33B
0658-21M
6203-19B
8116-19B
Time, G.m.t./
M.E.T.
341:03:45:01
4:20:56:00
341:04:41:38
4:21:52:37
341:05:17:53
4:22:28:52
341:06:13:53
4:23:24:52
341:06:51:07
5:00:02:06
341:09:21:40
5:02:32:39
341:12:13:32
5:05:24:31
341:15:32:43
5:08:43:42
341:16:04:43
5:09:15:42
341:16:57:19
5:10:08:18
341:18:00:12
5:11:11:11
341:18:59:10
5:12:10:09
341:19:53:33
5:13:04:32
341:20:26:28
5:13:37:27
341:21:20:57
5:14:31:56
341:22:05:26
5:15:16:24
341:23:14:21
5:16:25:20
341:23:41:07
5:16:52:06
342:02:42:21
5:17:43:20
342:02:07:11
5:19:10:10
342:02:42:11
5:19:53:10
342:03:56:06
5:21:07:05
342:04:33:42
5:21:44:41
t
Mode
IH
IH
IB
IH
IB
IH
IB
IH
IH
IH
IH
IH
LVLH
IH
IH
IH
IH
IH
IB
IH
IH
IH
IH
Matrix
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
Roll
40.00
3.00
45.00
3.00
42.00
335.00
89.00
323.00
116.00
!201.00
'151.00
1166.00
180. O0
166.00
i
i
1196.00
42.00
38.00
118.00
140.00
45.00
140.00
170.00
185.00
Attitude
Pitch
347. O0
480. O0
340. O0
48.00
319.00
171.00
241.00
114.00
336.00
121.00
198.00
37 .O0
0.00
37.00
304.O0
118.0C
110.00
79.00
47.00
38.00
47.00
117.00
305.00
Yaw
334.00
327.00
340. O0
327.00
2.00
355.00
341.00
301.00
319.00
290.00
43.00
303. O0
270.00
303. O0
350.00
350.00
291.00
341.00
50.00
300.00
50.00
5.00
71.00
3-20
TABLE 3-II.- S?S-35 AS-FLOVN ATTITUDE TIMELINE (Cont'd)
_o• Comsen t
2111-11B
L63 4212-13B
L64 THERMAL ATT
[65 8282-33H
L66 2209-11M
L67 -ZLV NOSE
SOUTH
t68 2189-12M
L69 3817-19B
t7016602-13U
[71 4503-11M
_2 2107-21M
L738623-14E
174 3218-10E
175 0010-14E
G_LILEO
1/6 3218-20H
1778623-11B
1784421-22B
179 8282-41B
180 %308-13B
181 5103-21U
182 5107-12U
183 5103-22U
184 9385-13U
Time, G.m.t./ Mode Matrix
H.E.T.
342:05:48:41 IH MIR601
5:22:59:40
342:07:08:09 IH MIR601
6:00:19:08
342:08:10:01 !IH MIR601
6:01:21:00
342:08:42:47 IH MIR601
6:01:53:46
342:09:36:16 IM MIR601
6:02:47:15
342:11:25:01 LVLH
6:04:36:00
342:11:59:17 IH MIR601
6:05:10:16
342:12:55:56 IB HIR601
6:06:06:55
342:13:17:00 IH MIR601
6:06:28:07
342:15:50:01 IH MIR601
6:09:01:00
342:17:43:59 IH HIE601
6:10:54:58
342:18:52:37 IB MIR601
6:12:03:36
342:19:35:31 LVLH
6:12:46:30
542:20:40:18 IB MIR601
6:13:51:17
342:21:06:48 IH MIR601
6:14:17:47
342:22:23:29 IB MIR601
6:15:34:20
342:23:01:06 IH MIR601
6:16:12:05
342:23:50:51 IH MIR601
6:17:0]:50
343:00:58:51 IH MIR601
6:18:09:50
343:01:41:27 iIH MIR601
6:18:52:26
343:02:32:42 IH MIR601
6:19:43:41
343:03:23:01 IB MIR601
6:20:34:00
343:06:25:17 IH MIR601
6:23:36:16
Attitude
Roll' Pitch
37.00 27.0
8.00 204,00
277.00 1116.00
59.00 222.00
70.00 217.00
180.00 0.00
93.00 310.00
236.00 71.00
48.00 265.00
139.00 195.00
144.00 339.00
206.00 125.00
195.00 330.00
214.00 58.00
190.00 317.00
270.00 35.00
114.00 155.00
146.00 i106.00
194.00 266.n0
107.00 103.00
267.00 253.00
67.00 41.00
67.:)0 155.00
Yaw
9.00
32.00
321.00
42.00
352.00
90.00
353.00
330.00
305. O0
349. O0
311.00
0.00
!340.00
350.O0
II .00
64.00
313.00
26.00
60.00
322.00
46.OO
321.00
52.00
3-21
TABLE 3-II.- STS-35 AS-FLOgN ATTITUDE TIMELINE (Cont'd)
Io. Comment
L85 THERMAL
RECOVERY
L869319-18B
L87 4518-13M
L880658-23M
L89 0510-19B
L90 3888-19B
L91 3213-20H
192 6119-ILU
[93 6308-14B
[94 6424-14H
[95 6148-11U
[96 5105-10U
[97 6119-11U
198 2235-12W
199 2217-10W
Z00 2102-11V
201 6308-15B
202 8101-24B
20313212-13H
204 1284-_0U
205 8303-11U
206 5116-11U
207 3288-11U
Time, G.m.t./ Mode Matrix
M.E.T.
343:07"91:58
7:00:12:49
343:07:43:40
7:00:54:39
343:09:05:33
7:02:16:32
343:10:41:13
7:03:52:12
343:11:32:09
7:04:43:08
343:13:12:21
7:06:23:28
343:13:48:38
7:06:59:29
!343:14:40:22
7:07:51:21
343:16:13:01
7:09:24:00
343:16:37:01
7:09:48:00
343:18:13:32
7:11:24:31
343:19:06:34
7:12:17:33
343:19:42:35
7:12:53:34
343:20:39:58
7:13:50:57
343:21:56:59
7:15:07:58
343:22:53:02
7:16:04:01
343:23:47:07
7:16:58:06
344:00:14:30
7:17:25:29
344:01:11:44
7:18:22:43
344:01:42:01
7:18:53:00
344:03:19:01
7:20:3C'00
i344:04:22:38
7:21:33:37
344:04:59:38
7:22:10:37
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
IB
IH
iIH
IH
IE
IH
IH
IH
IH
IH
IH
IH
IH
3-22
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
IMIR601
MIR601
MIR601
MIR601
MIR601
Attitude
Roll Yav
301. O0
20.00
93.00
24. O0
340.00
173.00
74.00
78.00
205.00
187.00
55.00
206.00
101.00
205.OO
110.0
i76.00
346.00
350.00
[66.00
47.00
45.O0
1.00
64.00
Pitch
90.00
158.00
172.00
198.00
!105.00
284.00
244.00
292.00
304.00
273.00
286.00
316.00
339.00
78.00
137.00
29.00
86.00
241.00
Is6.oo
138.00
341.00
42.00
91.00
14.00
20.00
5.00
1353. O0
336:00
320.00
284.00
306.00
287.00
351.00
280.00
317.00
290. O0
12.00
281.00
25.00
300.00
298. O0
307.00
336.00
329.00
327.00
24.00
TABLE 3-II.- STS-35 AS-FLO_/N ATTITUDE TIMELINE (Concluded)
_io. Commen t
208 DTO 902
START
209 DTO 902 ROT
INIT
210 DTO 902 ROT
STOP
211 7434-IIU
212 6216-11U
213:2109-13M
214 3115-IIM
215 -ZLV NOSE
SOUTB
216 4405-21B
217i8227-31B
218)1112-IOB
219 4419-10B
220r8337-10D
221 -ZLVTBERMAL
222 INERTIAL
BOLD
223 I_ TO
-ZLV
224 TAIL SUN
225 DEOItBIT
ALIGN
226 INUVEItIP
227 VERIP - PAIR
AI
228 DEORBIT BURN
ATT
229 183 ENTRY
230 184 ENTRY
Time, G.m.t./ Mode Matrix Attitude
M.E.T. I Roll Pitch
344:05:55:38 LVLE
7:23:06:37
344:06:01:01 ROTE
7:23:12:00
344:06:13:33 LVLH
7:23:24:32
344:06:30:57 IH
7:23:41:56
344:00:04:08 IB
8:01:15:07
344:09:26:00 IB
8:02:36:59
3_:10:42:50 IH
8:03:53:49
344:11:59:01 LVLB
8:05:10:00
344:12:49:57 IB
8:06:00:56
344:14:00:53 IH
8:07:11:52
344:14:45:39 IH
8:07:56:30
344:15:57:01 IH
8:09:00:00
1344:10:39:01 IH
8:11:50:00
i344:19:47:01 LVLE
8:12:58:00
1344:20:33:31 IH
8:13:08:30
344:21:05:29 LVLE
8:14:16:28
345:00:47:01 IB
8:17:50:00
345:01:57:01 IE
8:19:00:00
345:02:09:01 IB
8:19:20:00
345:02:16:01 IB
8:19:27:00
345:02:30:01 IH
8:19:41:00
345:04:54:22 I8
8:22:05:21
345:05:18:09 LVLE
8:22:29:00
188.00
MIR601 113.00
180.00
HIM601 28.00
MIR601 13.O0
MIR601 83.00
MIR601 339.00
180.00
MIR601 158.00
MIR601 280.00
HIM601 183.00
HIM601 163.00
HIM601 280. O0
100.00
HIR601 313.00
100.00
HIR601 45.00
HIE601 [344.O0
MIR601 15. OO
MIR601 86.00
MIR601 124.O0
CURIO1 285.00
1.09
i250.00
320.00
90.00
15.00
156.00
100.00
176.00
0.00
168.00
144.00
227.00
227.00
0.00
0.00
78.00
0.00
292.00
321.00
283.00
192.00
120.00
334.36
30.47
Yah -
0.00
44.00
0.00
65.00
30:00
2.00
335.00
30.00
336.00
_297.00
49.00
19.00
277.00
70.00
29.00
70.00
61.00
352.00
44.00
11.00
56.00
357.15
358.63
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TABLE 3-III - STS-37 AS-FLOWN TINELINE
0:00 - 1:30
1:30 - 19:47
19:47 - 20:10
20:10 - 22:37
22:37 - 24:40
24:40 - 25:03
25:03 - 30:44
30:44 - 43:17
43:17 - 47:04
47:04 - 49:50
49:50 - 52:13
52:13 - 54:15
54:15 - 54:43
54:43 - 56:50
56:50 - 57:00
57:00 - 58:10
58:10 - 95:14
95:14 - 100:32
100:32 - 113:37
113:37 - 116:22
116:22 - 124:30
124:30 - 134:32
134:32 - 135:45
135:45 - 139:42
139:42 - 142:13
143:01
143:02
_:30
18:17
:23
2:27
2:03
:23
5:41
12:23
3:47
2:46
2:23
2:02
:28
2:07
:10
1:10
37:04
5:18
13:05
2:45
7:08
10:02
1:13
3:57
2:31
ATTITUDE/EVENT
Ascent
-ZLV Nose North
+X COAS CAL
-ZLV _ose North
Biased -ZLV (Nose Pitched Dovn 6 °)
AMOS HES Attitudes (Biased Nose SI)
-ZLV Nose North
-ZLV Nose South (Water Dump Attitude)
Biased +ZSI
Nose SI (Rolled CW 89 °)
Nose SI (Roiled CW 266 °) EVA Attitude
Nose SI (Rolled C'W89")
GRO Deploy Attitude
GRO Separation Attitude
-XLV -ZVV Target Track
Biased ZLV XVV (gater Dump Art)
-ZLV Nose North
DTO 822 (Tail hrth, Bay South)
-ZLV Nose North
-XSI (Radiator Cold Soak)
Deorb<t Burn Art (gaived Off)
-ZLV Nose North
-ZLV Biased -YVV
-XSI (Radiator Cold Soak)
Deorbit Burn Attitude
Entry Interface
Touchdown
3-24
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TABLE 3-IV. - STS-39 BETA ANGLE RANGE
Hission elapsed
ttae r day:hour
0:00
1:00
2:00
3:00
4:00
5:00
6:00
7:00
8:00
Beta angle, deg
-40
-38
-35
-32
-29
-25
-21
-17
-13
3-27
TABLE 3-V - $TS-39 AS-FLOWN ATTITUDE TIMELINE
|O.
r
0
)
)
1
3
)
10
tl
12
13
14
15
16
17
18
19
2O
21
22
23
Comment
STS-39 PIN
CYC
OMS-2
-ZLV +YVV
IMU ALIGN A1
+ZSI
-ZSI
+ZSI
-ZLV +YVV
-ZSI
IMU ALIGN A1
FREE DRIFT
-ZLV +YVV
PU03 CRAB
NEB 1
CRAB l_B 2
CRAB NEB 3
CRAB NEB 4
CRAB l_B 5
CRAB NEB 6
CRAB NEB 7
CRAB NEB 8
CRAB NEB 9
CRAB NEB I0
Time, G.m.t.l
M.E.T.
118:00:00:00
0:11:33:14
118: 12:08:14
0:00:35:00
118:12:56:32
0:01:23:18
118:14:17:13
0:02:43:59
118:14:37:54
0:03:04:40
118:16: 23: 14
0:04:50:00
118:17:33:10
0:05:59:56
118: 20: 07: 58
0:08: 34:44
118:21:02:59
0:09:29:45
118:21:35:33
0:10:02:19
I18:22:42:51
0:11:09:37
118:22:48:14
0:11:15:00
118:23:50:19
0: 12:17:05
119:01:24:01
0:13:50:47
119:01:27:21
O: 13:54:07
119:01:30:21
0:13:57:07
119:01:33:21
0:14:00:07
119:01:36:21
0:14:03:07
119:01:39:33
0:14:06:19
119:01:42:21
0:14:09:07
119:01:45:21
0:14:12:07
119:01:48:21
0:14:15:07
119:01:51:21
0:14:18:07
Mode
LVLH
IH
LVLH
IH
I8
IH
I8
LVLII
I8
I8
LVLE
LVLII
LVLE
I8
IH
IH
IH
IH
IH
IH
IH
IH
IH
Matrix
Roll
0.00
MIR601 254.00
180.00
MIR601 312.00
HIE601 25/.00
MIR601 103.00
MIR601 256.00
180.00
MIR601 105.00
MIR601 312.00
25.00
MIR601 25.00
180.00
MIR601 17.81
MIR601 17.69
MIR601 17.57
MIR601 17.46
MIR601 17.37
MIR601 14.90
MIR601 16.24
MIR601 17.57
MIR601 18.90
MIR601 20.24
Attitude
Pitch
0.00
124.00
0.00
151.00
328.00
147.00
327.00
0.00
145.00
151.00
180.00
180. OO
0.00
334.07
333.67
333.27
332.88
332.49
333.27
333.27
333.27
333.27
333.27
Yaw
0.00
356.00
90.00
43.00
305.00
55.00
305.00
90.00
55.00
43.00
90.00
90.00
90.00
341.03
342.31
343.59
344.87
346.15
343.59
343.59
343.59
343.59
343.59
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TABLE 3-V - STS-39 AS-FLOWN ATTITUDE TIMELINE (Cont'd)
_O.
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
Comment
PUO2A GAL CTR
CRAB NEB 3
[PFUO2B SCO-XI
PUO2B PERSCL
PUO2B CYG X-2
-ZLV -YVV
PCl0 GGS
PClO GGS
PF07 WIGHT
PRCS
PLO2G CYG
IMU ALGN +X
COATS
Time, G.m.t.l Mode Matrix
H.E.T.
119:02:19:54
0:14:46:40
119:03:01:07
0:15:27:53
119:03:35:39
0:16:02:25
119:04:27:14
0:16:54:00
119:05:22:14
O:17:49:00
119:05:57:54
0:18:24:40
119:07:33:14
0:20:00:00
119:O9:42:06
:22:08:52
:10:34:03
:23:00:49
:12:20:26
:00:47:12
:14:07:30
:O2:34:16
:14:58:14
:03:25:00
:18:03:04
:06:29:50
:20:18:14
:08:45:00
:21:26:09
:09:52:55
:23:13:27
:11:40:13
:23:48:14
OO
54
40
24
:I0
0
119
0
I19
1
X-ll19
1
119
1
1119
1
II19
1
119
1
119
1
_I19
1:12:15:
120:O4:41:
1:17:08:
-ZLV +YW 120:05:20:
1:17:47
PCllF-B GGN 120:07:13:14
1:19:40:00
PCS: BIAS 1120:12:49:14
-ZLV 2:01:16:00
PC3GA +ZLV MM 120:13:58:14
2:02:25:00
P004 ORAM 120:14:33:14
2:03:00:00
IH
IH
IH
IH
IH
LVLH
LVLH
LVLH
LVLH
LVLB
IH
LVLH
LVLH
LVLH
IH
LVLB
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
Attitude
Roll
207.18
17.57
172.27
Pitch
34.15
333.27
165.14
56.42
128.42
180.00
34.04
73.83
0.00
121.00
25.00
120.00
0.00
/49.53
180. O0
121.00
25.OO
320.00
180. O0
238.00
25. O0
180.00
239.00
90.00
0.00
25.00
268. O0
180.O0
268.00
135.00
75.94
267.00
268.00
180.00
333.00
0.00
266.00
180. O0
O. O0
268. O0
90. OO
0.00
180.OO
3-29
Yaw
13.82
343.59
27.65
356.36
317.17
270.00
2.00
90.00
2.OO
0.OO
327.22
O.OO
2.00
90.00
300.00
90.00
358.00
9O.OO
90.00
358.00
74.00
270.00
90.0O
TABLE 3-V - STS-39 _3-FLOVN ATTITUDE TIMELINE (Cont'd)
No.
4)
48
49
50
i51
152
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
Comment
!PCilA-D GGN
PC36B
!-ZLV +YVV
PCI3-11E GGN
PC61 +ZLV NN
PC37 -ZSI
P004 OP,AM
IMU ALIGN B1
SPAS PRE-
DEPLOY
IBSS DEPLOY
DEPLOY-SEP
-Z TGT TRACK
MCIF
MC2F
Time, G.m.t./ Mode
M.E.T.
120:!6:15:14
2:04:42:00
120:20:02:14
2:08:29:00
120:20:37:14
2:09:04:00
120:22:12:24
2:10:39:10
121:01:50:34
2:14:17:26
121:02:42:14
2:15:09:00
121:03:12:04
2:15:38:50
121:05:03:14
2:17:30:00
121:05:23:14
2:17:50:00
121:07:14:14
2:19:41:00
121:08:24:14
2:20:51:00
121:08:48:14
2:21:15:00
121:08:54:14
2:21:21:00
121:09:34:14
2:22:01:00
121:10:33:14
2:23:00:00
121:12:43:00
3:01:09:46
121:12:53:00
3:01:19:46
121:13:13:14
3:01:40:00
121:16:33:14
3:05:00:00
121:16:48:14
3:05:15:00
121:18:51:14
3:07:18:00
121:18:59:14
3:07:26:00
121:20:23:00
3:08:49:46
LVLH
IH
LVLH
LVLH
LVLH
IH
LVLH
IH
IH
LVLH
LVI.H
LVLH
LVLH
LVLH
LVLH
LVLH
LVLB
LVLH
IH
LVLH
IH
LVLH
LVLH
Matrix
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
Attitude
Roll
239.00
274.61
180.00
239.00
O. O0
49.91
25.00
291.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
353.00
0.00
212.00
0.00
0.00
Pitch
268.00
32.19
0.00
268.00
0.00
273.29
180.00
304.00
180.00
90.00
90.00
270.00
270.00
270.00
270.00
270.00
270.00
270.00
316.00
270.00
270.00
270.00
270.00
Yaw
358. O0
292.47
90.00
358. O0
270.00
339.15
90. O0
21. O0
0.00
0.00
0.00
0.00
0.00
0.00
270.00
270.00
270.00
90. O0
45. O0
90. O0
65. O0
90.00
90. O0
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TABLE 3-V - ST5-39 AS-FLOWN ATTITUDE TIMELINE (Cont'd)
No. Comment
7O
71
72
i73
74 CP1
75
76 MCP1
77 VNP1
78 OP3
79 NOP3
80 PRCS OBS ATT
81 MCP3
82 VNP3
83 OP2
84 NOP2
85 MCP2
86 VNP2
87 PRCS BURN
88 -YLV -ZW
89
190 -YLV -ZW
91 NCCNF
92 -Z TGT TRK
Time, G.m.t./
M.E.T.
121:20:42:14
3:09:09:00
121:21:02:14
3:09:29:00
121:21;17:14
3:09:44:00
121:21:23:00
3:09:49:46
121:21:30:00
3:09:56:46
121:21:34:14
3:10:01:00
121:21:46:14
3:10:13:00
121:21:57:OO
3:10:23:46
121:22:04:00
3:10:30:46
121:22:08:14
3:10:35:00
121:22:17:14
3:10:44:00
121:22:21:00
3:10:47:46
121:22:31:00
3:10:57:46
121:22:38:00
3:11:04:46
121:22:43:00
3:11:09:46
121:22:55:00
3:11:21:46
1121:23:05:00
3:11:31:46
121:23:12:00
3:11:38:46
121:23:32:14
3:11:59:00
122:02:00:14
3:14:27:00
122:02:05:44
3:14:32:30
122:05:29:54
3:17:56:40
122:05:48:04
3:18:14:50
Mode
" LVLB
Ill
LVI3
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
IH
LVLH
IH
LVLH
Matrix
Roll
52.00
MIR601 277.00
52, O0
52.00
52. O0
308. O0
52.00
52.00
52.00
308.O0
52.00
52.O0
52.00
52.O0
308. O0
52.00
52. O0
52.00
0.00
MIR601 180.O0
O.O0
MIR601 132.00
0.00
3-31
Attitude
Pitch
320.00
311.00
320.00
320.00
320.00
320.00
320.00
320.00
320.00
320.00
320.00
320.00
320.00
320.00
320.00
320.00
320.00
320.00
270.00
113.00
270.00
322.00
270.00
Yaw
289.'00
287.00
289.00
289.O0
289.00
71.00
289.00
289.O0
289.O0
71.00
289.00
289.00
289.00
289.00
71.00
289.00
289. O0
289.00
90.00
2.00
90. O0
58. O0
0.00
TABLE 3-V - STS-39 AS-FLOVN ATTITUDE TIMEL!NE (Cont'd)
Comment
_O.
-93 TNF
94 -Z TGT TRK
95 +YLV -ZVV
96 OMS OBS ATT
97 NNF
98 OP4
99 NOP4
I00 VNP4
I01GPS
102 NOP5
103 +YLV -ZW
104 NSR5
105[CIV OBS ATT
106 -YLV -ZW
1070PC MPC
108 -YLV -ZVV
109
llO -YLV -ZW
ill NOPC
ll2 -YLV -ZW
I13 MCC
II41-Z TGT TRK
I15 TI
Time, G.m.t./
M.E.T.
122:06:27:44
3:18:54:30
122:06:35:34
3:19:02:20
122:07:27:34
3:19:54:20
1122:07:42:24
3:20:09:10
122:07:57:14
3:20:24:00
122:08:04:14
3:20:31:00
122:08:08:25
3:20:35:11
122:08:10:04
3:20:36:50
122:08:29:00
3:20:55:46
122:08:33:24
3:21:O0:10
122:08:44:14
3:21:11:00
122:08:55:14
3:21:22:00
127:I0_24:38
3:22:51:21
122:12:04:57
4:00:31:43
122:13:05:27
4:01:32:00
122:13:22:19
4:01:49:05
122:13:41:14
4:02:08:00
122:13:53:14
4:02:20:00
122:15:19:34
4:03:46:20
122:!5:24:14
4:03:51:00
122:19:35:44
4:08:02:30
122:19:56:44
4:08:23:30
122:20:33:00
4:09:59:46
Mode
-_Roil
Matrix
IH 96.00
0.00
0.00
52.00
52.00
52.00
MIR601
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLB
LVLH
IH MIR601
LVLH
IH MIR601
LVLH
IH MIR601
LVLH
IH MIR601
LVLH
LVLH
,, L
308.00
5200
52.00
308.00
0.00
0.00
250.00
0.00
37.00
0.00
155.00
0.00
216.00
0.00
65.00
0.00
0.00
Attitude
Pitch
105.00
270.00
270.00
320.00
320.00
320.00
320.00
320.00
320.00
320.00
270.00
270.00
180.00
270.00
33.00
270.00
276.00
270.00
19.00
270.00
148.00
270.00
268.50
Yaw
34d.oo
0.00
270.00
289.00
289.00
289.00
71.00
289.00
289.00
71.00
270.00
270.00
290.00
90.00
_59.00
90.00
296.00
90.00
349.00
90.OO
69.00
0.00
0.00
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TABLE 3-V - STS-39 AS-FLOWN ATTITUDE TIMELINE (Cont'd)
_O.
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
Comment
SPAS RETRIEVE
-ZLV -YVV
PVIO
iPF06
PF020
PO04
PFIO
PFO2B
-ZLV +YVV
iL_2
CIRC2
CRO A DEPLOY
Time, G.m.t./
M.E.T.
SPAS ACS INIT
BORESIGHT B
HWIR EARTH-
SWEEP
EARTHSCAN SSP
NO EARTHLIMB
122:22:11:14
4:10:38:00
122:23:33:14
4:12:00:00
123:01:36:14
4:14:03:00
123:01:58:14
4:14:25:00
123:03:27:54
4:15:54:40
123:04:17:24
4:16:44:10
123:05:13:14
4:17:40:00
123:06:13:14
4:18:40:OO
123:0"_72:04
4:19:48:50
123:08:01:54
4:20:28:40
123:10:32:44
4:22:59:30
123:11:25:14
4:23:52:00
123:11:43:14
5:00:10:00
AURORA
STRAPDOWN
SPATIAL RES
GROUND TRUTH
GRObqqD TRUTH
123:12:36:14
5:01:03:00
123:14:03:14
5:02:30:00
1123:15:13:14
5:03:40:00
123:15:48:14
5:04:15:00
123:16:28:14
5:04:55:O0
123:16:43:14
5:05:10:00
123:17:28:14
5:05:55:00
123:17:53:14
5:06:20:00
123:18:33:14
5:07:00:00
123:19:01:14
5:07:28:00
Mode Matrix
LVLH
LVLH
LVLH
IH MIR601
LVLH
IH MIR601
LVLE
LVLH
IH MIR601
LVLH
IH MIR601
IH MIR601
LVLH
IH MIR601
IH MIR601
LVLH
LVLH
LVLH
!.VLH
IH HIR601
IH , MIR601
IH RIR601
IH MIR601
3-33
Roll
0.00
180. O0
90. O0
249.00
25.00
201.20
25.00
90.00
357.90
180.00
73.00
282.00
0.O0
O.00
86.54
312.00
23.00
283. O0
286.00
173.I0
Attitude
Pitch Yaw
90.00 0.00
0.00 270.00
270.00 0.00
327.00 10.00
0.00 270.00
178.39 47.80
180.O0 90.00
2_0.00 0.00
85.65 61.64
0.00 90.OO
286.00 321.00
110.00 23.00
270.00 90.00
180.00 0.00
56.83 37.17
106.00 341.00
161.00 352.00
80.00 I0.O0
180.00 10.00
332.65 358.63
35.88
262.33
261.81
55.08 332.05
118.77 31.39
109.82 323.10
TABLE 3-V - STS-39 AS-FLOWN ATTITUDE TIMELINE (Cont'd)
No. Comment
139 -ZLV -YVV
140 EARTHSCAN SSP
141 PAD FulNT
142 CRO A OBS ATT
143 -ZLV NS
144 flA2 BURN ATT
145 LVLH HOLD PA2
146 CIRC 2 BURN
ATT
147 STRAPDOWN
148 RARTHLIMB
149 BORESIGHT B
ATT
150 !OFVR
151 OFVR SCAN MNR
152 MWIR ELMB
TERM
153 MWIR EARTH-
SWEEP
154 CIV OPS
1155 STRAPDOWN RMS
I156 IMU ALIGN A1
157 ORBITER
ENVIRON
158 TAILGLOW
159 -ZLV +YVV
160 ]RAM VIEWING
161 PF03 AURORA
Time, G.m.t./
M.E.T.
123:19:19:44
5:07:46:30
123:20:15:14
5:08:42:00
123:21:03:14
5:09:30:00
123:21:43:!4
5:10:10:00
123:22:16:14
12_ :I0:43:00:23:12:14
5:11:39:00
123:23:16:14
5:11:43:_0
123:23:57:14
5:12:24:O0
124:00:18:14
5:12:45:00
124:01:33:14
5:14:00:O0
124:04:23:34
5:16:50:20
124:05:16:34
5:17:43:20
124:05:51:54
5:18:18:40
124:06:01:44
5:18:28:30
124:07:16:44
5:19:43:30
124:08:51:14
5:21:18:00
124:09:53:14
5:22:20:00
124:10:28:14
5:22:55:00
124:10:53:14
5:23:20:00
124:11:28:14
5:23:55:00
124:12:23:14
6:00:50:00
124:13:58:14
6:02:25:00
124:16:13:14
6:04:40:00
Mode
LVLH
LVLH
IH
LVLB
LVLH
IH
LVLH
IH
IH
LVLH
IH
IH
IH
LVLH
LVLH
LVLH
IH
IH
LVLH
LVLH
LVLH
LVLH
LVLH
Matrix
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
MIR601
M!R601
Attitude
Roll
180.00
23.00
342.00
179.00
180.00
253.00
178.00
106.00
96.20
282.00
212.76
54.88
198.37
282.00
310.00
339.00
135.24
312.00
I00.00
270.00
180.00
270.00
180.O0
Pitch
0.00
151.00
23.00
268.00
0.00
140.00
355.00
319.00
49.78
180.00
175.77
292.56
107.40
180.00
105.00
290.00
284.55
151.00
272.00
285.00
0.00
270.00
270.00
Yaw
270.00
346.00
358.00
0.00
90.OO
71.00
348.00
289.00
4.46
I0.00
55.18
319.51
37.50
10.00
340.00
0.00
28.50
43.00
346.00
0.00
90.00
0.00
0.00
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TABLE 3-V - ST$-39 AS-FLOVN ATTITUDE TIMELINE (Cont'd)
_W
No. Comment
i62'sco X-I
163 PUO2A CENX-3
164 PUO2A GAL
CENTER
165 PUO2A CENX-2
166 PFUO2B SCO-Xl
167 PU02A GSl124
168 PFUO2B CYG
X-I
169 PFUO2B GAL
Crlt
170 PUO2B
171 PFUO2B
172 PFO2A
173 GGN
174 PFO2B
175 PFUO2B
176 POOS
177 PO04
178 IMU ALIGN B1
179 PF14
180 GGS
181 PQ04 QRAM
182 PFI3
183 AIS THRSTR -Z
184 TDRS ATT
Time, G.m.t./
M.E.T.
124:17:28:14
6:05:55:00
124:18:51:14
6:07:18:00
124:19:33:14
6:08:00:00
124:20:18:34
6:08:45:20
124:22:14:44
6:10:41:30
124:23:17:14
6:11:44:00
124:23:55:14
6:12:22:00
125:01:18:14
6:13:45:00
125:02:20:14
6:14:47:00
125:02:58:14
6:15:25:00
125:03:50:14
6:16:17:00
125:04:38:14
6:17:05:00
125:05:45:44
6:18:12:30
125:06:49:14
6:19:16:00
125:08:16:14
6:20:43:00
125:09:05:44
6:21:32:30
125:10:43:14
6:23:10:00
125:11:03:14
6:23:30:00
125:1_:38:14
7:00:05:00
125:13:23:14
7:01:50:O0
125:14:55:14
7:03:22:00
125:15:33:14
7:04:00:00
125:16:08:14
7:04:35:00
i Mode
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
IH
LVLH
IH
IH
LVLH
LVLH
IH
IH
LVLH
LVLH
IH
LVLH
IH
Matrix
Roll
MIR6GI 204.00
MIR601 86.04
MIR601 190.64
MIR601 81.32
MIR601 163.54
MIR601 87.66
MIR601 224.79
MIR601 179.27
MIR601 87.77
MIR601 244.78
MIR601 87.74
240.00
MIR601 275.07
MIR601 276.32
295.00
25.00
MIR601 291.00
MIR601 296.52
120.O0
25.00
MIR6OI 211,O1
90.00
MIR601 352.00
Attitude
Pitch
93.09
210.10
78.37
217.71
185.15
202.57
205.79
274.22
202.19
225.59
202.28
268.00
120.50
28.15
270.00
180.00
304.00
152.24
260.00
180.00
38.33
100.00
302.00
Yaw
18.27
9.51
27.79
59.01
23.33
18.50
351.47
330.82
12.38
358.20
13.85
358.00
67.38
12.20
0.00
90.00
21.00
329.79
2.00
90.00
354.88
350,O0
42.00
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TABLE3-V - STS-39 AS-FLOVN ATTITUDE TIMELINE (Cont'd)
No. Commen t
185 PQ04 QRAM
186 PFO2B CHAMLN
187 P004 (}RAM
188 -ZLV MS
189 ORB ADJUST
BUlm
190 UVLIM SCAN
START
191 UVLIM SCAN
ROTR
192 UVLIM SCAN
CNCL
193 SKIRT CVF
AIRGLW
194 !SKIRT CVF
CANCEL
195 UVLIM SCAN
START
196 UVLIM SCAN
ROTR
197 UVLIM SCAN
CNCL
198 MOON CAL
199 IUVLIM SCAN
START
2OO UVLIM SCAN
ROTR
201 SKIRT CVF
START I
202 SKIRT CVF ROT]
203 SKIRT CVF ROT
204 GGN
205 SKIRT CVF
LVLH
206 UVLIM LIMB
SCAN
207 UVLIM LIMB
ROTR
Time, G.m.t./
M.E.T.
125:18:03:14
7:06:30:00
125:19:07:14
7:07:34:00
125:19:58:14
7:08:25:00
125:20:43:14
7:09:10:00
125:22:25:44
7:10:52:30
125:22:43:14
7:11:10:00
125:22:53:35
7:11:20:21
125:23:40:14
7:12:07:00
125:23:53:32
7:12:20:18
125:23:54:14
7:12:21:00
J126:00:10:10
7:12:44:56
126:00:23:17
7:12:58:03
126:01:09:14
7:13:36:00
126:01:25:42
7:13:52:28
126:01:43:54
7:14:10:40
126:01:52:59
7:14:19:45
126:02:50:03
7:15:16:49
126:02:58:44
7:15:25:30
126:03:06:19
7:15:33:05
126:03:22:43
7:15:49:29
126:03:32:44
7:15:59:30
126:06:25:54
7:18:52:40
126:06:29:14
7:18:56:00
Mode
LVLH
IB
LVLH
LVLE
IH
LVLH
ROTR
IH
LVL_
IH
LVLB
ROTR
IB
IB
LVLH
ROTR
LVLH
LVLH
LVLH
I.VLH
LVLH
LVLH
ROTR
Matri
Roll
25.00
MIR601 230.60
295.00
180.00
MIR601 70.00
5.00
MIR601 261.00
MIR601 106.OO
187.00
MIR601 290.00
10.00
MIR601 266.00
MIR601 97.00
MIR601 235.00
5.00
MIR601 268.00
0.00
15.00
180.00
240.00
180.00
180.O0
MIR601 282.89
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Attitud, •
Pitch
180. OO
138.25
270.00
0.00
290.00
Yaw
90.00
35.26
0.00
90.00
314:00
55.OO
J04.00
II0.OO
104.OO
210.OO
55.00
305.00
118.00
144.O0
55.00
389. O0
345.OO
45.O0
165.00
268.O0
100.00
235.00
119.96
0.00
0.00
57.00
274.00
13.OO
0.00
1.00
57.0t
340.00
0.00
18.00
0.00
270.00
O.O0
358.00
0.00
10.OO
336.70
TABLE 3-V - STS-39 AS-FLO;_N ATTITUDE TIMELINE (Concluded)
_lO.
208
209
210
211
212
213
214
215
216
217
218
219
Comllen t
CANCEL
SKIRT NOON
CAL
MPEC DEPLOY
MPEC SEP
-ZLV +YVV
TAIL SUN
D-O INU
ALIGN
D-O IMU
VER1F
COMMATT
DEORBIT
I_M 303 ENTRY
MM 304 ENTRY
Time, G.m.t./ Mode Matrix
M.E.T.
126:07:09:14 IN MIR601
7:19:36:00
126:07:33:14 IN MIR601
7:20:00:00
126:08:08:14 LVLH
7:20:35:00
126:08:46:04 IR MIR601
7:21:12:50
126:09:13:14 LVLH
7:21:40:00
i126:12:43:14 IH HIR601
8:01:10:00
126:14:59:14 IH MIR601
8:03:26:00
126:15:14:14 IH MIR601
8:03:41:00
126:15:33:14 IH MIR601
8:04:00:00
126:17:25:14 IH MIR601
8:05:52:00
126:17:57:59 IH CUR101
8:06:24:45
1126:18:18:30 LVLH
8:06:45:16
Roll
71.00
284.00
0.00
293.00
180.00
217.00
291.00
113.00
127.00
112.00
254.26
1.00
Attitude
Pitch
279.00
227.00
270.00
108.OO
0.00
163.00
304. O0
312.00
91.00
110.00
35.18
38.89
Yav
305.00
319.00
270.00
46.00
90:00
322.00
21.00
319.00
61.00
40.00
5.30
358.66
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TABLE 3-VI - STS-40 AS-FLOWN TIMELINE
MET
(HRS:MIN)
0:00:00
0:01:28
0:02:55
0:II:04
0:12:27
0:20:05
0:22:37
1:08:35
1:09:56
1 : 10:30
1:13:07
1:20:05
1:22:41
1:23:54
2:02:19
2:06:07
2:07:23
2:08:41
2:10:14
2:13:07
2:19:57
2:20:55
2:22:28
3:08:58
3:10:47
3:14:07
3:19:43
3:20:59
3:22:17
4:08:15
4:10:54
4:12:05
4:20:44
4:22:44
5:08:37
5:09:22
5:11:43
5:21:06
5:22:37
6:00:30
6:01:42
6:02:45
6:04:05
6:07:10
6:08:34
6:09:32
6:11:05
- 0:01:28
- 0:02:55
- 0:11:04
- 0:12:27
- 0:20:05
- 0:22:37
- 1:08:35
- 1:09:56
- 1:10:30
- 1:13:07
- 1:20:05
- 1:22:41
- 1:23:54
- 2:02:19
- 2:06:07
- 2:07:23
- 2:08:41
- 2:10:15
- 2:13:07
- 2:19:57
- 2:20:55
- 2:22:28
- 3:08:58
- 3:10:47
- 3:14:07
- 3:19:43
- 3:20:59
- 3:22:17
- 4:08:15
- 4:10:54
- 4:12:05
- 4:20:44
- 4:22:44
- 5:08:37
- 5:09:22
- 5:11:43
- 5:21:06
- 5:22:37
- 6:00:30
- 6:01:42
- 6:02:45
- 6:04:05
- 6:07:10
- 6:08:34
- 6:09:32
- 6:11:05
- 6:21:09
DURATION
(m_s:Mm)
1:28
1:27
9:09
1:23
7:38
2:32
9:58
1:21
0:34
2:37
6:58
2:36
1:13
2:25
3:48
1:16
1:18
1:34
2:52
6:50
0:58
1:33
10:30
1:49
3:20
5:36
1:16
1:17
9:58
2:39
1:11
8:39
2:00
9:53
0:45
2:21
9:23
1:31
1:53
1:12
1:03
1:20
3:05
1:24
0:58
1:33
10:04
ATTITUDE/EVENT
Ascent
-ZLV +YVV (Top Earth, Nose South)
Biased -¥LV -ZVV (R-90, P-180,Y=60)
-ZLV -YVV
+XLV -YVV
-ZLV +YVV
BIased -¥LV -Z%_
+ZLV -YVV (Water Dump)
HUD (DTO 785)
-ZLV -YVV
+XLV -%"v'V
-ZLV +Y_W
Biased -YLV -ZW
-ZSI (Top Sun)
Biased -YLV -ZW
Biased -YLV -XVV
-ZSI
+ZLV +YVV (Water Dump)
-ZLV -YVV
+XLV -YVV
-ZLV -YVV
+ZLV +YVV (Water Dump)
Biased -YLV -ZgT
-ZLV +YWq
-ZLV -YVV
+XLV -YVV
-ZLV -YVV
-ZLV +YVV (WATER DUMP)
BIASED -YLV -ZW (TDRS COMM)
+ZLV +YVV (WATER DUMP)
-ZLV -YVV
+XLV -Y_
CREW CONF ATT (R281 P322 Y323) IH
BIASED -YLV -ZW
HUD (DTO _85)
-ZLV +Y_4 (WATER DUMP)
BIASED +XLV -Y_T
-ZLV +YVV (WATER DUMP)
-ZLV -XVV (OEX OARE)
-ZLV -YVV
BIASED +XLV -Y_/V
+XLV +ZW
-ZLV -YVV
-ZLV +Y'VV (WATER DUMP)
HUD (DTO 785)
-ZLV +YVV
BIASED +XLV -_
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TABLE 3-VI - STS-40 AS-FLOWN TIMELINE (concluded)
MET
(HRS:MIN)
6:21:09 - 6:22:37
6:22 _ - 7:08:38
7:08:_8 - 7:09:29
7:09:29 - 7:11:37
7:11:37 - 7:21:34
7:21:34 - 8:00:14
8:00:14 - 8:09:06
8:09:06 - 8:11:07
8:11:07 - 8:19:41
8:19:41 - 8:21:17
8:21:17 - 8:22:16
8:22:16 - 9:01:17
9:01:43
9:01:15
DURATION
(HRS:MIN)
1:28
10:01
0:51
2:08
9,57
2:40
8:52
2:01
8:34
1:36
0:59
3:01
ATTITUDE/EVENT
-ZLV +YVV (WATER DUMP)
BIASED -YLV -ZW (TDRS COMM)
HUD (DTO 785)
-ZLV +YVV (WATER DUMP)
BIASED +XLV +YVV
-ZLV +YVV (WATER DUMP)
BIASED -YLV -ZVV (TDRS COMM)
-ZLV +YVV
BIASED +XLV +YVV
-XSI (RADIATOR COLDSOAK)
+XSI (PLBD SEAL CONDITIONING)
IMU ALIGN AND VERIFY/DEGRBIT BURN
ATT.
ENTRY INTERFACE
TOUCHDOWN
3-39
C
II
I,l
i#l
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÷
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0
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TABLE 3-VII.- STS-48 AS-FLOgN ATTITUDE TIMELINE
Mission elapsed time,
day:hour:minute
0:00:00 - 0:00:28'
0:00:28
0:01:18
0:03:40
0:04:01
0:06:19
0:08:21
0:08:53
0:10:15
0:19:42
0:21:00
0:21:35
0:23:46
1:00:O9
1:00:53
1:O1:15
1:O8:35
1:09:48
1:09:54
1:10:18
1:21:10
1:21:29
1:22:53
2:05:13
2:05:14
2:05:30
2:05:45
2:06:07
2:07:00
2:21:45
2:23:22
3:02:07
3:02:30
3:06:48
3:13:38
4:01:39
4:01:45
4:02:10
4:02:35
4:03:12
4:05:21
4:05:30
4:06:07
4:10:15
4:12:20
- 0:01:18
- 0:03:40
- 0:04:01
- 0:06:19
- 0:08:21
- 0:08:53
- 0:10:15
- 0:19:42
- 0:21:00
- 0:21:35
- 0:23:46
- 1:00:09
- 1:00:53
- 1:01:15
- 1:08:35
- 1:09:48
- 1:09:54
- 1:10:18
- 1:21:10
- 1:21:29
- 1:22:53
- 2:05:13
- 2:05:14
- 2:05:30
- 2:05:45
- 2:06:07
- 2:07:00
- 2:21:45
- 2:23:22
- 3:02:07
- 3:02:30
- 3:06:48
- 3:13:38
- 4:01:39
- 4:01:45
- 4:02:10
- 4:02:35
- 4:03:12
- 4:05:21
- 4:05:30
- 4:06:07
- 4:10:15
- 4:12:20
- 5:00:58
Duration,
hr:min
0:28
0:50
2:22
0:21
2:18
2:02
0:32
1:22
9:27
1:18
0:35
2:11
0:23
0:44
0:22
Attitude/Event
Asc'ent"
OMS-2 maneuver attitude
-ZLV +XVV
IMU align PR AI
-ZLV -XVV
IMU align PR A2
+X COAS calibration
-ZLV +YVV
-ZLV -XVV
-ZLV +YVV (water dump)
IMU -Z COAS calibration
-ZLV -XVV
RCS 1 LVLH
RCS 1 inertial
RCS 2
7:20
1:13
0:06
0:24
10:52
0:19
1:24
6:20
0:01
0:16
0:15
0:22
0:53
14:45
1:37
2:45
0:23
4:18
6:50
12:01
0:06
0:25
0:25
0:37
2:09
0:09
0:37
4:08
2:05
12:38
-ZLV -XVV
-ZLV +YVV (water dump)
IMU align PltA2
+X COAS calibration
-ZLV -XVV
IMO align FR AI
-ZLV +YVV (water dump)
-ZLV -X_/
UARS Deploy Sep I
SC TRK to KBAR
"FLY NAVY" ROTR
"FLY AROUND" IH
"FLY A SQUARE" ROTR
Biased -YLV +ZW
-ZLV +YVV (water dump)
GG Bay South
Avoidance burn
GG Bay South
Biased -ZLV +YVV
-ZLV +YVV
FCS Checkout PT2
-ZLV +YVV
RCS Hot fire
-ZLV +YVV
TDRS KU-band communications
-ZLV +rcv
+YLV +ZW
-ZLV +YV9
Biased -ZLV +YVV (water dump
-ZLV +YVV
(water Oump
3-46
TABLE3-VII.- 5T5-48 AS-FLOETNATTITUDETIMELINE (Cont'd)
Mission elapsed time,
day:hour:minute
5:00:58 - 5:03:01
5.03:01 - 5:03:15
5:03:15 - 5:05:33
5:05:33 - 5:06:25
5:06:25 - 5:07:03
5:07:03 - 5:07:23
5:07:23 - 5:08:21
5:08:21 - 5:08:28
5:08:28
/r
Note:
Duration,
hr:min
2:03
0:14
2:18
0:52
0:38
0:20
0:58
0:07
Attitude/Event
Nose Sun (SI) Radiator
Cold Soak
Deorbit IMU Align
IMU Verify
Deorbit maneuver _ttitude
no. 1 (no burn)
Coumunicatlons attitude
Deorbit maneuver attitude
no. 2 (Burn to Edwards .4_PB)
Entry
Terminal area energy
mmagement (TAEM)
Touchdown
;
Landing was delayed one revolution due to clouds/visibility at KSC.
Landing was at gdvards AFB on the next revolution.
q
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TABLE 3-VIII.- STS-44 AS-FLOWN ATTITUDE TIMELINE
Mission elapsed time,
day:hour:minute
O:00:00 - 0:00:30
0:00:30 - 0:01:22
0:01:22 - 0:04:13
0:04:13 - 0:07:45
0:07:45 - 0:09:48
0:09:48 - 0:21:42
0:21:42 - 0:22:10
0:22:10 - 1:O5:30
1:05:30 - 1:06:00
1:06:00 - 1:06:51
1:06:51 - I:07:17
1:07:17 - 1:08:24
1:08:24 - 1:09:28
1:09:28 - 1:20:50
1:20:50 - 1:21=12
1:21:12 - 1:22:38
1:22:38 - 2:04:38
2:04:38 - 2:05:55
2:05:55 - 2:07:38
2:07:38 - 2:19:53
2:19:53 - 2:20:28
2:20:28 - 2:21:23
2:21:23 - 3:03:38
3:03:38 - 3:05:09
3:05:09 - 3:06:30
3:06:30 - 3:18:53
3:18:53 - 3:23:05
3:23:05 - 4:00:18
4:00:18 - 4:03:37
4:03:37 - 4:04:37
4:04:37 - 4:17:58
4:17:58 - 4:23:26
4:23:26 - 5:01:55
5:01:55 - 5:04:25
5:04:25 - 5:16:38
5:16:38 - 5:20:53
5:20:53 - 5:21:I0
5:21:10 - 5:21:52
5:21:52 - 6:03:31
6:03:31 - 6:14:02
6:14:02 - 6:17:30
6:17:30 - 6:21:27
6:21:27 - 6:21:49
6:21:49
Duration,
hr:min
Attitude/Event
0:30
0:52
2:51
3:32
2:03
11:54
0:28
7:20
0:30
Launch
ONS-2 Manuever attitude
-ZLV Nose South
DSP/IUS Deployment attitude
-ZLV Nose forward
-ZLV Nose South
IMU -Z CA)AS calibration
-ZLVNose forward
Aft ITS-1 maneuver
0:51
0:26
1:07
1:04
11:22
0:22
1:26
6:00
1:17
1:43
12:15
0:35
0:55
6:15
1:31
1:21
12:23
4:12
1:13
3:19
1:00
13:21
5:28
2:29
2:30
12:13
4:15
0:17
0:42
5:39
10:31
3:28
3:57
0:22
-ZLV Jose forward
Forward ltCS-2 LVLi] EOV
-ZLV Nose forward
IMU-MIR PEEl
-ZLV Nose South
+X COAS calibration
-ZLV Nose forward
-ZLV Nose South
-ZLV Nose forward
-ZLV Nose forward
-ZLV Nose South
-ZLV Nose forward
-ZLV Nose South
-ZLV Nose forward
-ZLV Nose South
-ZLV Nose forward
-ZLV Nose South
-ZLV Nose forward
-ZLV Nose forward
-ZLV Nose South
-ZLV Nose forward
-ZLV Nose South
-ZLV Nose forward
Crew conference
-ZLV Nose forward
-ZLV Nose South
-ZLV Nose forward
-ZLVNose South
RCS hot fire
-ZLVNose South
-ZLVNose South
Bias +XSI coldsoak
IMU Verification
Deorbit maneuver and entry
Landing
3-49
TABLE 3-IX.- STS-42 AS-FLOVN ATTITUDE TIMELINE
Mission elapsed time
day_:hr:vin
0:00:00
0:00:24
0:01:24
0:03:38
0:04:12
0:05:12
0:05:35
1:07:28
1:13:00
2:07:20
2:13:00
3:09:40
3:15:10
4:04:20
4:11:20
5:14:26
5:23:26
6:08:26
6:17:26
7:02:26
7:08:26
7:19:00
7:21:26
7:21:48
- 0:00:24
- 0:01:24
- 0:03:38
- 0:04:12
- 0:05:12
- 0:05:35
- 1:07:28
- 1:13:00
- 2:07:20
- 2:13:00
- 3:09:40
- 3:15:10
- 4:04:20
- 4:11:20
- 5:14:26
- 5:23:26
- 6:08:26
- 6:17:26
- 7:02:26
- 7:08:26
- 7:19:00
- 7:21:26
- 7:21:48
- 8:00:17
8:00:17 - 8:01:15
8:01:15
Duration
hr:min
0:24"
I:00
2:14
0:34
I;00
0:23
25:53
5:32
18:20
5:40
20:40
5:30
13:10
7:00
27:06
9:00
9:00
9:00
9:00
6:00
10:34
2:26
0:22
2:29
0:58
Attitude/Event
Ascent
OMS - 2 Operations
-ZLV Nose South
IMU Align and COAS CAL
-XLV -YVV
+X COAS CAL
-XLV Bay South
-XLV Bay North
-XLV Bay South
-XLV Bay North
-XLV Bay South
-XLV Bay North
-XLV Bay South
-XLV bay North
-XLV Bay South
+ZLV -YVV
-XLV Bay South
+ZLV -YVV
-XLV Bay South
+ZLV -YVV
PTC
Biased Tail SI (coldsoak)
Deorbit Alignment/Verify
Deorbit Maneuver/Burn
Entry/TAEM
Touchdovn
3-50
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TABLE 3-X. - STS-A5 BETA ANGLE vs.
MISSION ELAPSED TIME
Mission elapsed
__ time t hours
0:00
26:00
48:00
72:00
96:00
120-00
144:('O
168:00
192;00
204:00
Beta angle, deg
-55
-55
-54
-53
-51
-48.5
-h5.5
-42
-38.2
-36
3-53
TABLE 3-XI - STS-45 AS-FLOgN ATTITUDE TIMELINE
Comment
UPLD RTL:
45HOC
BURN
ATT
,LBD OPEN ATT
INU ALIGN
+X COAS CAL
L 0MS BURN
gATER DUMP
-YLV +ZVV
-ZLV ÷XVV
FAUST STARE
-ZLV +XVV
FAUST STARE
-ZLV +XVV
IHU ALIGN
-ZLV -XVV
BIAS -ZLV
-XVV
-ZLV -XVV
-ZLV +XVV
+ZLV -XVV
FAUST STARE
IS814
-ZLV -XVV
-ZLV +XVV
Time, G.m.t./
M.E.T.
084:00:00:00
0:13:13:40
084:13:53:40
0:00:40:00
084:14:40:40
0:01:27:00
084:15:33:00
0:02:19:20
084:15:39:40
0:02:26:00
084:16:02:10
0:02:48:30
0_t:16:13:40
0:03:00:00
084:17:34=19
0:04:20=39
064:19:07:40
0:05:54:00
084:20:02:56
0:06:49:16
084=20:24:47
0:07:11:07
084:21:33:tt
0:08:20:04
084:22:14:40
0:09:01:00
084:23:04:11
0:09:50:31
084:23:43:40
0:10:30:00
085:01:19:10
0:12:05:30
085:01:_:10
0:12:30:30
085:02:41:40
0:13:20:00
085:03:26:40
0:14:13:00
085:00:07:30
0:18:53:50
085:00:25:12
0:19:11:32
085:09:30:40
0:20:17:00
085:11:57:40
0:22:44:00
Matrlx
MIR601
MIR601
HIR601
MIR601
MIR601
MIR001
MIR601
HIR601
0.00
25.00
0.00
329.00
335.63
102.00
90.00
0.00
180.00
353.20
100.00
324.90
180.00
329.00
0.00
0.00
0.00
180.00
100.00
64.20
180.00
0.00
180.00
At t i rude
0.00
122.00
180.00
105.O0
94.34
315.00
100.00
90.00
0.00
186.00
0.00
333.80
0.00
105.00
lOO.00
100.00
180.00
0.00
100.00
302.90
284.20
180.00
0.00
Yaw
0.00
348.00
90.00
46.00
37.12
357.00
20.00
270.00
0.00
0.00
0.00
1.40
0.00
46.00
0.00
30.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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TABLE 3-XI - STS-45 AS-FLOWN ATTITUDE TIMELINE (Cont'd)
No. Coaaent
24 AEPI
[25 -ZSI
26 SOL CON-_)TU
ATT1
27 SOL CON-MOTU
ATT2
28 SOL CON-MOTU
ATT3
29 SOL CON-MOTU
ATT4
3O -Z ATLAS
31 AEP 1
32 Ai_SLIN
33 -ZSI
34 AgP 1
35 AEPSLIN
36 -ZSI
37 ASP 1
38 AEPSLIM
39 -ZSI
40 AEP I
41 IMU ALIGN 02
42 -ZSI
43 AEP I
44 AEPSLIM
45 -ZSI
46 ASP 1
Tim, G.m.t./ Mode Matrix
I M.E.T.
085:12:39:40
0:23:26:00
085:12:59:40
0:23:46:00
085:13:17:40
1:00:04:00
085:13:30:40
1:00:17:00
085:13:32:40
1:00:19:00
085:13:42:40
1:00:29:00
085:13:49:40
1:00:36:00
085:14:05:15
1:00:51:35
085:14:19:49
1:01:06:09
085:14:37:47
1:01:24:07
085:15:35:46
1:02:22:06
085:15:50:20
1:02:36:40
085:16:18:16
1:02:56:36
085:17:06:43
1:03:53:03
085:17:21:02
1:04:07:22
085:17:43:09
1:04:29:29
085:18:37:11
1:05:23:31
085:18:53:22
1:05:39:42
085:19:10:27
1:05:56:47
085:20:00:47
1:06:55:07
085:20:23:00
1:07:09:20
085:20:45:20
1:07:31:40
085:21:38:58
1:08:25:18
LVLH
IH MIR601
IH MIR601
IH MIR601
IH MIR601
IH MIR601
IH MIR601
LVI_
LVlJI
IH MIR601
LW_
LVLH
IH MIR601
LVI_
LVIR
IH MIR601
LVIJI
IH MIR601
IH HIR601
LVLH
LVLH
IH MIR601
LVLH
3-55
I. Attitude
Roll Pitch
98.40
167.90
171.90
163.90
167.90
57.14
90.00
171.60
59.04
90.00
171.40
58.79
90.00
169.70
57.59
143.00
169.60
57.04
90.00
171.10
58.40
1,00
99.60
99.60
99.60
99.60
90.25
90.00
95.50
81.20
90.00
95.60
81.70
90.00
97.40
86.50
119.00
97.50
89.35
90.00
96.20
82.96
Yaw
34.20
69.70
69.70
69.70
69.70
11.69
20.00
59.90
17.29
20.00
59.90
17.07
20.00
64.00
14.11
334.00
64.00
12.28
20.00
62.00
16.31
TABLE3-XI - STS-45 AS-FLOMN ATTITUDE TIMELINE (Cont'd)
No. Comment
47 AEPSLIM
48 -Z ATLAS
SUNTAN
49 AEP 1
50 AEPSLXM
51 -ZSI SUSIM
52 AEP 1
53 +ZLV -XVV
54 ISO
55 -ZLV +XVV
56 -ZLV -XVV
57 ISOI3A B ROT
58 13A END ATT
59 -Z STAR
60 IS013A B ROT
61 13A END ATT
62 MSFC COM ATT
63 -ZLV -XVV
64 SEP C SCAN
65 SCAN HNVR
66 -ZLV -X%W
67 AEPSB
68 -ZLV -XVV
69 INTERMEDIATE
ATE
Time, G.m.t./
M.E.T.
085:21:53:32
1:08:39:52
085:22:14:58
1:09:01:18
085:23:09:49
1:09:56:09
085:23:24:05
1:10:10:25
085:23:43:40
1:10:30:00
086:00:39:59
1:11:26:19
086:01:05:04
1:11:51:24
086:03:44:07
1:14:30:27
086:04:21:09
1:15:07:29
086:05:44:40
1:16:31:00
086:07:11:40
1:17:58:00
086:07:49:40
1:18:36:00
086:08:02:40
1:18:49:00
086:08:42:29
1:19:28:49
086:09:22:40
1:20:09:00
086:09:35:40
1:20:22:00
086:10:03:10
1:20:49:30
086:12:49:57
1:23:35:57
086:12:57:34
1:23:43:54
086:13:09:07
1:23:55:27
086:14:20:50
2:01:07:10
086:14:37:50
2:01:24:10
086:23:58:40
2:10:45:00
I
Mode Matrix
LVLH
IB MIR601
LVLH
LVLH
IH MIR601
LVLH
LVI_
LVLH
LVl_
LVLH
LVLH
LVLH
IH MIR601
LVLH
LVLH
IB MIR601
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
3-56
Roll
90.00
171.10
58.26
90. O0
170.90
58.00
180.00
151.60
180.00
0.00
0.00
0.00
32.00
0.00
0.00
130.00
0.00
170.47
180.21
0.00
50.00
0.O0
0.00
Attitude
I Pitch
90.00
96.00
83.43
90.00
95.90
83.90
180.00
180.00
0.00
180.00
90. O0
186.30
66.00
90.00
186.30
0.00
180.00
269.74
269.79
180.00
100.00
180. O0
180. O0
Yaw
20._
61.90
16.06
20._
59.90
15.70
0._
0._
0._
0._
_._
90._
21._
90._
90._
60._
0._
277._
277.09
0.00
0.00
0._
64._
TABLE 3-XX - STS-*5 AS-FLOMN ATTITUDE TIMELXME (Cont'd)
No. Co..men t
70 I-ZLV +XW
71 II¢_IATE
ATT
72 SEPS
73 BIAS -YLV
-ZVV
74 -ZLV +XVV
75 FAUST SCAN
76 SCAN
77 -ZLV +][VV
78 FAUST SCAN
79 SCAN BqVlt
80 -ZLV +XVV
81 FAUST STABE
82 -TJ,,V +rvW
83 'FAUST STAFJ_
84 IS0 ROT
85 ISO END ATT
86 ISO INIT ATT
87 ISO END
88 WATER DUMP
89 FAUST STARE
90 IS014
91 -ZLV -XVV
92 AEP58
Time, G.m.t./ Mode
M.E.T.
087:00;i0:40
2:10:57:00
087:01:01:40
2:11:48:00
087:01:13:40
2:12:00:00
087:01:26:34
2:12:12:54
087:03:03:13
2:13:49:33
087:03:57:15
2:14:43:35
087:04:16:47
2:15:03:07
087:84:30:20
2:15:16:40
087:05:27:18
2:16:13:30
087:05:46:48
2=16:33:00
087=06=00:19
2:16:k4:39
087:06:5_39
2:17:40:59
087:07:29:00
2:18:15:20
087:08:29:41
2:19:16:01
087:08:50:56
2:19:37:16
087:09:30:40
2:20=17:00
087:09:32:40
2:20:19:00
i087:09:50:40
2:20:37:00
087:10:01:51
2:20:40:11
087:11:35:42
2:22:22:02
087:11:51:40
2:22:38:0O
087:12:49:40
2:23:36:00
087:14:27:50
3:01:14:10
LVLH
LVLH
LVLq
LVLII
LVLH
IH
IH
LVLH
IH
IH
LVL/t
I8
LVLH
IH
LVLH
LVLB
LVLH
LVLM
LVLH
IH
LVLH
LVLII
LVI..N
Matrix
Roll
180. O0
180. O0
0.00
0.00
180.00
MIR601 319.30
MIR601 345.O0
180.00
MIR601 210. I0
HIR601 191.90
180.00
MIRO01 280.70
180.00
0.0O
0.00
85.11
MIR601 81.60
224.30
0.00
50.00
Attitude
Pitch
0.0O
0.00
210.00
270.00
0.0O
89.10
81.50
0.00
220.10
242.50
0.00
263.20
0.00
90.00
90.00
105.79
337.80
279.90
180.00
180.00
Yaw
0.00
36.00
0.00
60.00
0.00
48.40
51.00
0.00
30.20
37.40
0.00
70.*0
0.00
90.00
90.00
8.67
31.10
9.80
0.0O
0.0O
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TABLE 3-XI - STS-45 AS-FLOVW ATTITUDE TIMELINE (Cont'd)
No. Co.men t
93 -ZLV -X%W
94 SPECIAL
95 -ZLV -XVV
96 SEP C SCAN
97 SCAN MNVR
98 -ZLV -XVV
99 +ZLV -XVV
100 SRP6
101 -_V -ZW
102 -ZLV +XVV
103 FAUST STARE
104 -ZLV +XVV
105 FAUST STARE
106 -ZLV +XVV
107 FAUST STARE
108 !FAUST STARE
II
109 ISOI3A B ROT
110 ISO 13A END
ArT
111 ISO 138 INIT
ATT
112 ISO 13B END
ATT
113 FAUST STARE
114 ISOI4
115 _+XLV +ZW
Time, G.m.t./ Rode
N.E.T.
087:14:44:50 LVLH
3:01:31:10
087:19:00:40 IH
3:05:55:00
087:19:25:40 LVLH
3:06:12:00
087:23:29:06 LVLH
3:10:15:26
087:23:37:38 LVI_
3:10:23:58
087:23:49:33 LVLE
3:10:35:53
O88:00:19:40 LVI_
3:11:06:00
088=01:13:40 LVLE
3:12:00:00
088:01:30:13 LVLH
3:12:16:33
088:03:13:28 LVLE
3:13:59:40
I088:04:05:24 IE
3:14:51:44
088:04:37:26 LVLH
3:15:23:46
088:05:36:19 IH
3:16:22:39
!088:06:03:07 LVLE
3:16:49:27
088:07:03:07 IH
3:17:49:27
088:07:12:40 IH
3:17:59:00
088:07:29:01 LVLE
3:18:15:21
088:08:07:40 LVLH
3:18:54:00
088:08:13:40 LVLH
3:19:00:00
088:08:31:10 LVLH
3:19:17:30
088:08:45:15 IH
3:19:31:35
088:09:06:04 LVLH
3:19:52:24
088:10:03:40 LVLH
3:20:50:00
Matrix
Roll
0.00
MIR601 200.90
0.00
156.00
168.10
0.00
180.00
0.00
0.00
180.00
MIR601 358.60
180.00
MIR601 214.40
100.00
HIR601 170.90
MIR601 176.00
0.00
0.00
0.O0
0.00
MIR601 200.60
224.00
180. O0
Attitude
Pitch
180. O0
250.30
180.00
270.00
270.C0
180.00
180.00
150.00
270.00
0.00
109.20
0.00
325.60
0.00
170.90
163.90
90.00
186.30
90. O0
253.20
260.40
281.00
270.00
Yav
0.00
61.50
180.00
302.20
298.10
0.00
0.00
0.00
40.00
0.00
69.80
0.00
286.60
0.00
30.60
20.40
90.00
90.00
90.00
90.00
70.00
10.00
0.00
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TABLE3-XI - STS-45A$-FLOI/N ATTITUDE TIMELINE (Cont'd)
No. Commen t
116 -ZLV -XVV
1117 AEPSB
118 -ZLV -rv3/
119 !SPECIAL
120 -ZLV -XVV
121 SEP C SCAN
122 SCAI_
123 -ZLV -XVV
124 -ZSI
125 AEP 1
126 -ZSI
127 AEP 1
128 FAUST STARE
129 -ZSI
130 iFAUST STARE
131 -ZSI
132 AEP 1
133 'ISOI3A B ROT
134 ISO 134 SCAN
135 ISO INIT ATT
136 ISO 13B SCAN
137 FAUST STARE
138 ISO14
Time, G.m.t./ Mode Matr,'x
M.E.T.
!088:10:25:40 LVLH
3:21:12:00
088:14:34:50 LVLH
4:01:21:10
088:14:51:50 LVLE
4:01:30:10
088:19:17:02 IH MIR601
4:06:03:22
088:19:31:56 LVLH
4:06:18:16
088:23:36:23 LVI_
4:10:22:43
088:23:44:57 LVI_
4:10:31:17
088:23:56:44 LVI_
4:10:43:04
089:01:39:57 IH MIR601
4:12:26:17
089:02:34:15 LVLH
4:13:20:35
089:03:10:30 IH MIR601
4:13:56:50
089:04:04:43 LVLII
4:14:51:03
089:04:27:54 IH MIR601
4:15:14:14
089:04:41:38 IH MIR601
4:15:27:58
089:05:42:00 IH MIR601
4:16:20:20
089:06:12:07 IH HIR001
4:16:58:27
089:07:05:42 LVLH
4:17:52:02
089:07:22:18 LVLH
4:18:08:38
089:08:14:37 LVLH
4:19:00:57
i089:08:16:18 LVLH
4:19:02:30
089:08:35:38 LVLH
4:19:21:58
089:00:49:48 IH MIR601
4:19:36:00
089:09:07:48 LVLH
4:19:54:06
3-59
Roll
0.00
50.00
0.00
66.00
0.00
i_.10
172.17
0.00
172.60
70.00
172.60
70.50
273.00
172.50
209.40
172.50
69.00
0.00
0.00
000
0.00
264.30
224.30
|
Attitude
Pitch
180.00
180.00
180.00
92.00
180.00
270.00
270.00
180.00
86.00
45.90
86.80
46.40
107.70
86.00
165.30
86.00
47.28
90.00
186.30
90.00
186.30
154.30
279.12
Yav
0.00
0.00
0.00
5.00
0.00
303.00
298.93
0.00
0.40
36.30
0.50
36.30
22.10
0.50
11.10
0.50
36.33
90.00
90.00
90.00
90.00
69.60
8.87
TABLE 3-XI - STS-45 AS-FLOMN ATTITUDE TIMELINE (Cont'd)
No. Couent
139 BIAS -ZLV
-rv'V
140 -ZLV -1"v'V
141 BIAS -ZLV
-XVV
142 SNK EX-MIR-
FAUST
143 BIAS -ZLV
-XVV
144 AEPSB
145 BIAS -ZLV
-XLV
146[IMUALM-FAUST
147 BIAS -ZLV
-X_
148 SEP5
149 BIAS -¥LV
-ZVV
150 FAUST STARE
151 FAUST STARE
152 -ZLV +XVV
153 FAUST SCAN-
STRT
[154 FAUST SCAN-
END
155 NATER DUMP
156 -ZLV +XVV
157 FAUST STARE
158 ISOI3A B ROT
159 ISO 13A END
ATT
160 ISO 138 INIT
ATT
161 ISO 138 END
ArT
Time, G.m.t./ Mode
M,E.T.
,, ,=
089:10:03:42
4:20:50:02
089:11:48:15
4:22:34:35
089:12:10:15
4:22:56:35
089:13:13:15
4:23:59:35
089:13:40:06
5:00:26:26
089:14:40:50
5:01:27:10
089:14:57:50
5:01:44:10
089:19:28:22
5:06:14:42
089:19:42:22
5:06:28:42
090:01:19:18
5:12:05:30
090:01:30:49
5:12:17:09
090:03:04:49
5:13:51:09
090:03:10:53
5:13:57:13
090:03:24:31
5:14:10:51
090:04:13:23
5:14:59:43
090:04:37:47
5:15:24:07
090:04:44:27
5:15:30:47
I090:06:24:20
5:17:10:40
090:07:20:18
5:18:06:30
090:07:44:27
5:18:30:47
090:08:22:40
5:19:09:08
090:08:24:10
5:19:09:30
090:08:44:10
5:19:30:30
LVLH
LVLH
LVLH
I8
LVLH
LVLH
LVLE
IB
LVLE
LVLE
LVLH
I8
IB
LVLE
IB
IIl
LVLII
LVLH
IH
LVLH
LVLH
LVLH
LVLB
Matrix
Roll
0.00
0.00
0.00
MIR601 I00.00
0.00
50.00
0.00
MIR601 129.I0
0.00
0.00
0.00
MIR601 23.00
MIR601 23.70
180. O0
MIR601 34.40
MIR601 9.90
240.00
180.O0
MIR601 _,37.90
O.O0
O.O0
O. O0
0.00
3-60
Attitude
Pitch
180.00
180.00
i Yaw
1:00
270.00
180.00
251.40
180.00
180.O0
180.00
162.90
180.00
210.00
270.00
7.90
8.89
0.00
59.90
64.60
250.00
0.00
180.70
90.00
186.30
90.00
186.80
1.00
30.50
1.00
0.00
2.00
22.40
2.00
0.00
45.00
328.90
331.50
0.00
29.40
31.00
345.00
0.00
385.28
90.00
90.O0
90.00
90.00
TABLE 3-XI - STS-45 AS-FLOgN ATTITUDE TIMELINE (Cont'd)
No. Commen t
162 SEP10A
163 ISO14
164 FAUST SCAN
165 -ZLV +rqV
166 FAUST STARE
167 -ZLV -rcv
168 AEP5B
169 -ZLV -XVV
170 SEP6
171 -ZLV +XVV
172 ISO13A B ROT
173 ISO 13A END
ATT
174 ISO 13B INIT
ATT
175 ISO 13B END
ATT
176 SEPIOA
17711SOI4
178: -ZLV -19V
SEPAC
179 ISOI4
180 +XLV +ZVV
181 -ZSI
182 BIAS -XLV BAY
SO
183 -ZSI
184
!Time, G.m.t./
M.E.T.
090:08:53:10
5:19:39:30
090:09:21:16
5:20:07:36
090:10:24:22
5:21:10:42
090:10:47:51
5:21:34:17
090:11:49:05
5:22:35:25
090:12:18=32
5:23:04:52
090:14:46:50
6:01:33:10
090:15:03:50
6:01:50:10
091:01:26:10
6:12:12:30
091:01:46:40
6:12:33:00
091:07:52:26
6:18:38:46
091:08:29.40
6:19:16:00
091:08:31:18
6:19:17:30
091:08:51:10
6:19:37:30
i091:08:59:33
6:19:45:53
091:09:26:15
6:20:12:35
091:10:23:44
6:21:18:04
091:10:45:48
6:21:32:00
091:12:03:48
6:22:50:08
091:12:26:40
6:23:13:08
091:13:23:40
7:00:10:00
091:13:51:40
7:00:38:08
Mode
LVLH
LVLH
IH
LVLH
Ig
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
Matrix
Roll
147.00
224.09
MIR601 134.90
180.00
MIR601 280.70
0.00
50.00
0.00
0.00
180. O0
0.00
0.00
0.00
0.00
147.00
224.10
0.00
224.40
! 80. O0
Attitude
Pitch
270.00
200.50
294.30
0.00
120.00
180.00
180.00
180. O0
150. O0
0.00
90.00
186.30
90.00
186.80
270.00
28O. 10
180.00
278.10
270.00
Yaw
90._
10.30
46._
0._
5.10
0._
0._
0._
0._
0._
90._
90._
90._
90._
0._
9._
270._
0._
0.00
TABLE 3-XI - STS-45 AS-FLOWN ATTITUDE TIMELINE (Cont'd)
No.
u
185
186
187
188
189
190
1191
192
193
194
195
196
197
198
199
201)
201
202
203
204
205
206
207
Coamen t
-XLV BS
Time, G.m.t./
-,,_n/
BIAS
-ZSI
BIAS
-ZSI
BIAS
-ZSI
-ZLV
-ZSI
-ZLV +XVV
INTERMEDIATE
+ZLV -XVV
-YLV -XVV
IISOMESO
AEP 7
ISOl4
-ZLV -XVV
BIASED -ZLV
-XVV
-ZLV -XVV
BIASED -ZLV
-XVV
-ZLV -XVV
M.E.T.
-ZSI O91:15:06:40
7:01:53:00
BIAS -XLV O91:16:22:40
BAY SO 7:03:09:00
-ZSI O91:16:56:40
7:03:43:00
-XLV BS 091:17:51:40
7:04:38:00
091:18:13:40
7:05:00:00
YLV BS 091:19:21:40
7:06:08:00
091:19:55:48
7:06:42:00
O91:20:53:40
7:07:40:00
091:21:26:40
7:08:13:00
091:22:31:40
7:09:18:00
091:22:58:40
7:09:45:00
092:00:04:36
7:10:30:52
092:00:36:10
7:11:22:30
092:00:43:40
7:11:30:00
092:02:03:40
7:12:50:00
092:03:43:13
7:14:29:33
092:04:55:34
7:15:41:54
!092:05:12:25
7:15:58:45
092:06:30:14
7:17:16:34
092:10:34:55
7:21:21:15
092:10:58:55
7:21:45:15
092:12:04:55
7:22:51:15
092:12:29:55
7:23:16:15
Mode
LVLH
LVLV
IH
LVLB
LVLII
LVLE
IB
LVLB
IH
LVL8
IH
LVLH
LVLH
LVLH
LVLB
IH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
LVLH
Matrix
Roll
BIR601
ii0.00
MIR601 160.00
41.00
MIR601 165.00
0.00
MIR601
180. O0
180. O0
180.00
000
228.50
180.00
224.00
'_'.O0
75.00
0.00
75.00
0.00
Attitude
Pitch
0.00
103.00
114.00
98.00
180. O0
0.00
270.00
180.00
96.00
10.80
284.40
280.30
180. OO
180. O0
180.00
180.O0
180.00
Yaw
0.00
59.00
354. O0
50.00
0.00
0.00
0.00
0.00
270.00
356.40
0.00
10.16
O.00
0.O0
0.00
O.O0
0.00
3-62
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TABLE 3-XI - STS-45 AS-FLOWN A'_TITUDE TIMELINE (Concluded)
,No. Comment
208 INTERMEDIATE
209 -ZLV +r_v
210 B20 DtRP
211 IMU ALIGN
212 -ZSI
213 AEPSLIM
214 -ZSI
215 ISOIO0
216 -ZSl
217 ISOIOO
218 +TLV -XVV
219 BIAS -ZLV
+WV
220 +ZSI FOR FTC
221 IRITIATE ?TC
222 -XSI TAIL SUN
223 D 0 INU ALIGN
226 D 0 VERIF
ALIGN
225 D 0 BUim ATT-
KSC
226 Im 303 ENTRY
227 IOI 304 ENTRY
Time, G.m.t./
H.E.T.
092:15:07:10
8:01:53:58
092:15:14:40
8:02:01:00
092:16:37:16
8:03:23:36
092:18:15:30
8:05:01:58
092:18:33:03
8z05=19=23
092:19:25:51
8:06:12:11
092:19:49:_
8:06:36:06
092:20_58:50
8:07:45:10
002:21:33:08
8:08:19:28
092:22:29:17
8:09:15=37
092:23:06:20
8:09:52:40
093:00:10:12
8:10:56:32
093:03:13:40
8:14:00:00
093:83:13:50
8:14:08:10
003:06:18:37
8:17:04:57
093:07:34:t8
8:18:21=00
093:07:63:18
8:18:29:38
093:07:53:60
8:18:40:00
093:10:26:37
8:21:12:57
093:10:46:51
8:21:33:11
Mode Matrix
MIR601
HIR601
HIR601
KIR601
Roll
0.00
180. O0
90.00
282.00
149.92
90.00
169.23
t8.52
169.17
48.14
LVLH
LVI.B
LVLB
IB
IB
LVLK
IB
LVLH
IB
LVLB
LVLE
LVLH
IB
ROTR
IB
IB
IB
IH
IH
LVLH
MIR001
MIR001
MIK001
MIR601
HIE601
MIR601
CURl01
0.00
191.07
191.07
41.20
53.00
289.00
261.20
154.34
1.28
180.00
0.0O
90.00
119.00
113.56
90.00
85.it
73.68
85.42
73.93
I00.00
265.42
265.42
172.00
42.00
184.00
260.10
187.94
38.79
Yaw
0.00
0.00
74.00
320.00
68.22
20.00
1.00
36.72
8.92
36.72
55.00
358.49
358.49
346.20
41.00
55.00
27.60
301.16
358.41
4
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TABLE 3-XII.- STS-49 AS-ffLOVN ATTITUDE TINELINE
Mission elapsed time
days:hr:sin
6:00:O5
6:00:19
6:01:25
6:02:28
6:03:O0
6:03:48
6:04:45
6:05:55
6:06:20
6:06:49
6:20:45
7:02:04
7:02:09
7:02:15
7:04:20
7:05:19
8:03:32
8:03:44
8=04:06
8:15:36
8:15:53
8:17:26
8:17:38
8:20:00
8:20:20
8:20:42
m
m
o
o
Duration
hr:lin
6:00:19
6:01:25
6:02:28
6:03:00
6:03:48
6:04:45
6:05:55
6:06:20
6:06:49
6:20:45
7:02:04
7:02:09
7:02:15
7:O4:20
7:05=19
8:03:32
8:03:44
8:04:06
8:15:36
8:15:53
8:17:26
8:17:38
8:20:00
8:20:20
8:20:42
8:21:17
0:14
I:06
I:03
0:32
0:48
0:57
1:10
0:25
0:29
13:56
5:19
0:05
0:06
2:O5
0:59
19:13
0:12
0:22
9:30
0:17
1:33
0:18
2:22
0:20
0:22
0:35
Attitude/Event
Inertial Ho-"_d (279.,265.,20.)
Free Drift (Various IH)
Free Drift (Various LVLH)
Bias -ZLV -XVV (4.,175.,0.)
Free Drift (Various LVLII)
Bias -ZLV -XVV (5., 175.,0.)
Intelsat Deploy Ate. (IH
263.,125.,3A5.)
$EP 2 (IE 335.,193-,341.)
Vtevtng Att. (Various LVLH)
-ZLV ÷IN_ (180.,0.,90.)
-XLV +ZW (0.90.,0.)
Free Drift (LVI_
340.,90.,338.)
-XLV +ZVV (0.,90.,0.)
Free Drift (Various LVLB)
Free Drift (LVLB
228-,102-,353-)
-ZLV, +WV (180.,0.,90.)
IMU AliEn AI (IH
349.,23.,338.)
CDAS +X (IE 319.,341.,298.)
-ZLV .YVV (180.,90.,0.)
IMU AliEn AI (IH 349.,23.,
338.)
Tail Sun Pad Coldsoak
IH 320.,145.,313.)
Deorblt II60 (IH 238.,78.,
309.)
Deorblt Verlf (IB 132.,3A8.,
339.)
Deorbtt Burn (IB 54.6,197.3,
36.5)
MM 303 Entry (IB 302.,340.,
22.7)
ME 304 Entry (IH I.,38.5,359.)
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TABLE 3-XIII - STS-53 AS-FLOWN ATTITUDE TIMELINE
Mission elapsed time
days:hr:min
0:00:00 - 0:01:12
0:01:12 - 0:02:08
0:02:08 - 0:05:03
0:05:03 - 0:06:06
0:06:06 - 0:06:17
0:06:17 - 0:09:05
0:09:05 - 0:10:22
0:10:22 - 0:22:48
0:22:48 - 1:02:50
1:02;50 - 1:06:00
1:06:00 - 1:06:23
1:06:23 - 1:07:05
1:07:05 - 1:21:23
1:21:23 - 1:22:18
1:22:18 1:23:30
1:23:30 - 2:03:40
2:03:40 - 2:04:18
2:04:18 - 2:08:05
2:08:05 - 2:09:55
2:09:55 - 2:12:17
2:12:17 - 2:23:25
2:23:25 - 3:03:35
3:03:35 - 3:07:10
3:07:10 - 3:08:12
3:08:12 - 3:23:40
3:23:40 - 4:03:05
4:03:05 - 4:05:00
4:05:00 - 4:08:00
4:08:00 - 4:12:25
4:12:25 - 5:00:00
5:00:00 - 5:02:30
5:02:30 - 5_05:56
5:05:56 - 5:07:25
5:07:25 - 5:23:40
5:23:40 - 6:00:25
6:00:25 - 6:06:05
6:06:05 - 6:07:20
6:07:20 - 6:12:50
6:12:50 - 6:22:55
6:22:55 - 7:01:49
7:01:49 - 7:04:30
7:04:30 - 7:06:20
7:07:21
Duration
hr:min
1:12
0:56
2:55
1:03
0:II
2:48
1:17
12:26
4:02
3:10
0:23
0:43
]4:18
0:55
1:12
4:i0
0:38
3:43
1:50
2:22
11:08
4:10
3:35
1:12
15:28
3:25
1:55
3:00
4:25
11:35
2:30
3:26
1:29
16:15
0:45
5:40
1:15
6:30
10:05
2:54
2:41
1:50
Attitude/Event
Ascent
PLBD OPS/Biased -ZLV +YVV
-ZLV +YVV
-ZSI/Payload Deploy
Separation Burn
-ZLV -YVV
+ZLV -YVV
-ZLV +YVV
-ZLV -YVV
-ZLV +YVV
OMS 3 Burn
OMS 4 Burn
-ZLV +YVV
ODERACS Deploy (RI80,P270,YO)
-ZLV -YVV
GCP AIRGLOW (R2 70, P268, '/303)
-ZLV -YVV
GCP AIRGLOW (R270, P268, ¥303)
-ZLV +YVV
Biased -ZLV +Z_/V
-ZLV +YVV
-ZLV -YVV
GCP AIRGLOW (R270,P277,Y286)
-ZLV -YVV
-ZLV +TCV
-ZLV -YVV
GCP AIRGLOW (R270,P268,Y303)
*Yaw Axis Rotr
Biased -ZLV +YVV
-ZLV +YVV
-ZLV -YVV
+XLV NN (R90,P270,Y303)
Free Drift
-ZLV +YVV
*Yaw Axis Rotr
GCP ATT's {(R250,P270,YO
RO, P270,YO)
Top Sun (R296,P34,YI)
*Yaw Axis Rotr
-ZLV +YVV
Cold Soak (RO,PO,Y270)
Deorbit IMU Align
Deorbit Burn Attitude
Touchdown
* The rotation was not continuous, but rather a series of attitudes
with incremental YAW. The e,# combination (with respect to the
Earth) was held constant at 890, #180.
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TABLE XV.- STS-55 ATTITUDE TIMELINE SUIqMARY
Hission Elapsed Time,
day: hour: sinute
"0:00:00 - 0:01:16
0:01:16 - 0:02:44
0:02:44 - 0:05:41
0:05:41 - 0:08:20
0:08:20 - 0:08:37
0:08:37 - 0:10:19
0:10:19 - 0:10:46
0:10:46 - 0:11:49
0:11:49 - 0:12:21
0:12:21 - 0:13:19
0:13:19 - 0:13:58
0:13:58 - 0:14:50
0:14:50 - 0:15:41
0:15:41 - 0:16:24
0:16:24 - 0:17:09
0:17:09 - 0:17:58
0:17:58 - 0:15:38
0:18:38 - 0:19:34
0:19:34 - 0:20:13
0:20:13 - 0:23:58
0:23:58 - 1:00:31
1:00:31 - 1:02:35
1:02:35 - 1:04:09
1:04:09 - 1:05:52
1:05:52 - 1:09:42
1:09:42 - 1:15:10
1:15:10 - 1:15:43
1:15:43 - 1:16:35
1:16:35 - 1:17:04
1:17:04 - 1:18:06
1:18:06 - 1:18:49
1:18:49 - 1:19:41
1:19:41 - 1:20:23
1:20:23 - 1:21:47
1:21:47 - 2:02:42
2:02:42 - 2:04:14
2:04:14 - 2:10:34
2:10:34 - 2:11:23
2:11:23 - 2:12:07
2:12:07 - 2:12:33
2:12:33 - 2:13:44
2:13:44 - 2:14:06
2:14:06 - 2:16:36
2:16:36 - 2:18:11
2:18:11 - 2:18:55
Duration,
hour:minute
1:16
1:28
2:57
2:39
0:17
1:42
1:27
1:03
0:32
0:58
0:39
0:52
0:51
0:43
0:45
0:49
0:40
0:56
0:39
3:45
0:33
2:04
1:34
1:43
3:50
5:28
0:33
0:52
0:29
2:02
0:43
0:52
0:42
1:24
4:55
1:32
6:20
0:49
0:44
0:26
1:11
0:22
2:20
1:35
0:44
Attitude/Event
Ascent
+ZSI, Nose South
Bias Bottom Sun (0107 #187)
Bias Bottom Sun (096 0168)
HUD Calibration (0152 083)
Bias Bottom Sun (052 0172)
-ZLV +XVV
Bias Bottom Sun (052 #172)
-ZLV +XVV
Bias Bottom Sun (052 %172)
-ZLV +XVV
Bias Bottom Sun (052 #172)
Bias -ZLV +XVV
Bias Bottom Sun (096 #169)
-ZLV -XVV
Bias Bottom Sun (686 #169)
-ELY +XW
Bias Bottom Sun (096 0169)
-ZLV +XVV
Bias Bottom Sun (096 #169)
-ZLV +XVV
Bias Bottom Sun (045 #170)
Bias +ZLV +YVV
_ias Bottom Sun (0128 #153)
dias Bottom Sun (097 i169)
Bias Bottom Sun (0106 #186)
-ZLV +XVV
Bias Bottom Sun (0106 #186)
-ZLV +XVV
Bias Bottom Sun (0106 0186)
-ZLV +XVV
Bias Bottom Sun (0100 #187)
-ZLV +XVV
Bias Bottom Sun (0100 #187)
Bias Bottom Sun (045 #171)
Bias +ZLV +YVV
Bias Bottom Sun (098 #169)
Bias -XLV +YVV
Bias Bottom Sun (098 0169)
-ZLV +XVV
Bias Bottom Sun (0105 #185)
-ZLV +XW
Bias Bottom Sun (0105 #185)
Bias -XLV +YVV
-ZLV +XVV
3-83
TABLE XV.- $TS-55 ATTITUDE TINELINE SUMMARY
Mission Elapsed Time,
day:hour:minute
2:18:55 - 2:23:21
2:23:21 - 3:00:30
3:00:30 - 3:01:17
3:01:17 - 3:02:47
3:02:47 - 3:05:29
3:05:29 - 3:09:05
3:09:05 - 3:12:23
3:12:23 - 3:13:40
3:13:40 - 3:14:28
3:14:28 - 3:15:12
3:15:12 - 3:17:22
3:17:22 - 3:18:08
3:18:08 - 3:19:02
3:19:02 - 3:19:42
3:19:42 - 3:20:36
3:20:36 - 3:22:15
3:22:15 - 3:23:49
3:23:49 - 4:09:18
4:09:18 - 4:12:28
4:12:28 - 4:12:46
4:12:46 - 4:15:16
4:15:16 - 4:16:21
4:16:21 - 4:18:27
4:18:27 - 4:19:08
4:19:08 - 5:00:03
5:00:03 - 5:02:04
5:02:04 - 5:02:47
5:02:47 - 5:09:28
5:09:28 - 5:12:30
5:12:30 - 5:13:05
5:13:05 - 5:15:25
5:15:25 - 5:16:04
5:16:04 - 5:19:05
5:19:05 - 5:22:44
5:22:44 - 6:00:32
6:00:32 - 6:01:21
6:01:21 - 6:02:15
6:02:15 - 6:02:56
6:02:56 - 6:05:59
6:05:59 - 6:07:37
6:07:37 - 6:12:28
6:12:28 - 6:13:01
6:13:01 - 6:14:30
6:14:30 - 6:16:00
6:16:00 - 6:16:35
Duration,
hour:minute
4:26
1:09
0:47
1:30
2:42
3:36
3:18
1:17
0:48
0:44
2:10
0:46
0:54
0:40
0:5_
1:3c,
1:34
9:29
3:10
0:18
2:30
1:05
2:06
0:41
4:55
2:01
0:43
6:41
3:02
0:35
2:20
0:39
3:01
3:39
1:48
0:49
0:54
0:41
3:03
1:38
4:51
0:33
1:29
1:30
0:35
Attltude/Event
Bias Bottom Sun (8101 @188)
Bias Bottom Sun (898 #169)
Bias Bottom Sun (849 #166)
Bias +ZLV ÷YVV
Bias +ZLV +XVV
Bias Bottom Sun (899 0168)
Bias Bottom Sun (046 0174)
Bias +ZLV +T]V
-ZLV +XVV
Bias +ZLV +XVV
Bias -ZLV *XVV
Bias +ZLV +XVV
-ZLV +XVV
Bias +ZLV ÷XVV
-ZLV +XVV
Bias Bottom Sun (846 #174)
Bias Bottom Sun (W9 @168)
Bias +ZLV +YVV
Bias Bottom Sun (0104 @184)
-ZLV +XVV
_ias Bottom Sun (e104 @184)
-ZLV +XVV
Bias +ZLV .YVV
-ZLV +XVV
Bias BOttom Sun (e46 @174)
Bias +ZLV +YVV
-ZLV +XVV
Bias ÷ZLV ÷XVV
Bias +ZLV +YVV
-ZLV +XVV
Bias +ZLV ÷YVV
Bias -ZLV ÷XVV
Bias Bottom Sun (8103 #190)
Bias Bottom Sun (846 @174)
Bias +ZLV ÷YVV
-ZLV +XVV
Bias -ZLV -XVV
-ZLV +XVV
Bias +ZLV +XVV
Bias +ZLV +YVV
Bias Bottom Sun (849 0166)
Bias -ZLV +XVV
Bias Bottom Sun (e99 @168)
Bias +ZLV +YVV
-ZLV +XVV
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TABLEXV.- STS-55 ATTITUDE TIMELINE SUMMARY
Mission Elapsed Time,
day:hour:minute
6:16:35 - 6:22:44
6:22:44 - 7:02:25
7:02:25 - 7:03:01
7:03:01 - 7:04:00
7:04:00 - 7:04:36
7:04:36 - 7:11:06
7:11:06 - 7:11:42
7:11:42 - 7:14:05
7:14:05 - 7:15:07
7:15:07 - 7:17:10
7:15:07 - 7:17:49
7:17:49 - 7:20:26
7:20:26 - 7:21:07
7:21:07 - 7:22:16
7:22:16 - 8:04:07
8:04:07 - 8:04:51
8:04:51 - 8:07:27
8:07:27 - 8:09:51
8:09:51 - 8:13:09
8:13:09 - 8:13:38
8:13:38 - 8:23:39
8:23:39 - 9:00:47
9:00:47 - 9:02:46
9:02:46 - 9:03:10
9:03:10 - 9:04:19
9:04:19 - 9:05:08
9:05:08 - 9:06:22
9:06:22 - 9:08:12
9:08:12 - 9:08:46
9:08:46 - 9:11:20
9:11:20 - 9:11:35
9:11:35 - 9:13:15
9:13:15 - 9:13:34
9:13:34 - 9:17:10
9:17:10 - 9:18:24
9:18:24 - 9:18:39
9:18:39 - 9:22:10
9:22:10 - 9:22:39
9:23:40
Duration,
hour:minute
Attitude/Event
6:09
3:41
0:36
0:59
0:36
6:30
0:36
2:23
1:02
2:03
0:39
2:37
0:41
1:09
11:51
0:44
2:36
2:24
3:18
0:29
10:01
1:08
1:59
0:24
1:09
0:49
1:14
1:50
0:34
2:34
0:15
1:40
0:19
3:36
1:14
0:21
3:31"
0:29
Bias Bottom Sun (e99 #168)
Bias +ZLV +YVV
-ZLV +XVV
Bias Bottom Sun (O46 #174)
-ZLV +XVV
Bias +ZLV ÷YVV
-ZLV +_V
Bias +ZLV +YVV
-ZLV +XVV
Bias Bottom Sun (e99 #168)
-ZLV +XVV
Bias Bottom Sun (e99 #168)
-ZLV +XVV
Bias Bottom Sun (8104 #192)
Bias +ZLV +YVV
-ZLV +XVV
Bias Bottom Sun (8104 0192)
Bias +ZLV +YVV
Top Sun (890 00)
-ZLV +XVV
Bias Bottom Sun (e105 0191)
Bias +ZLV +YVV
-XLV +ZVV
-ZLV .XVV
Bias +ZLV +YVV
-ZLV +XVV
-XLV +ZW
Bias Bottom Sun (e49 #166)
-ZLV +XVV
Bias Bottom Sun (649 #166)
-ZLV +XVV
Bias Bottom Sun (@49 4166)
-ZLV +XVV
Bias -ZLV -YVV
Tail Sun Radiator Coldsoak
Deorbit IMU Align/Verlfy
Deorbit Comm Att (e77 4262)
Deorbit Burn Art (e30 4292)
Touchdown
* This attitude was extended 1:22 (HR:MIN) due to a 1 rev wave off.
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INDEX
Aft Fuselage;
Gas samples analysis .............. 1-191
Anomalies for fleet .................. 2-3
Auxiliary Power Unit Data;
Serial number ...................... 1-99
Missioa run time ................... 1-94
Cumulative run time ................ 1-94
Serial no./part no. matrix ......... 1-99
Astronauts; crew members ........... I-8,1-14
Flight experienced ................. 1-14
Total hours flown .................. 1-14
Affiliation ........................ ]-14
EVA Assignments, .................. 1-139
flight hours ................... 1-8,1-14
flights flown, ................. I-8,1-14
flight position ................ 1-8,1-14
Brakes;
Energies from landing .............. 1-72
Initiation ......................... 1-67
Maximum pressures .................. 1-72
Cargo;
Lift-off weight .................... 1-22
Deployed weight .................... 1-22
Retrieved weight ................... 1-22
Summary, ...................... 1-22,1-27
Crew compartment payloads .... 1-27 thru 1-56
Crew members .......................... 1-8
Data sources, ......................... 1-431
Dates;
EVA, .............................. 1-139
ferry flights, ..................... 1-79
KSC processing, ................... 1-203
landing, ............................ 1-2
launch .............................. 1-2
Distance;
cross range, ....................... 1-63
from threshold;
MGTD, .............................. 1-67
NGTD, .............................. 1-67
Brake initiated, ................... 1-67
rollout, ........................... 1-67
Drag Chute ............................ 1-71
Duration;
EVA, .............................. 1-139
ferry flight preparations, ......... 1-79
flight, ....................... 1-2, 1-86
KSC processing, ................... 1-203
OMS 1 & 2 burns, ............. 1-57,1-126
OMS burns, ........................ 1-126
on-orbit ........................... 1-86
rollout, ........................... 1-67
SRB burns, ........................ 1-210
Electrical energy;
average power, .................... 1-110
average daily energy, ............. 1-110
total electrical energy, .......... 1-110
Orbiter ground power, ............. 1-203
Entry;
Conditions; ........................ 1-63
EVA Summary ........................... 1-139
Events Altering ....................... 1-259
Mission Duration;
Ferry;
Departure .......................... 1-79
Arrival ............................ 1-79
Flight;
Altitude ............................ 1-2
Durations ..................... 1-2, 1-86
Revolutions ......................... 1-2
Fuel Cells;
Average electrical loads ......... I-II0
Part no. ISerial no. matrix ........ 1-116
Run time .......................... I-II0
Getaway Specials (GAS) ....... 1-27 thru 1-56
Launch;
Date ................................ 1-2
Site ................................ 1-2
Time ................................ 1-2
Landing;
Date ................................ 1-2
Sink rates ......................... 1-67
Site ................................ 1-2
Time ................................ 1-2
Winds .............................. 1-79
MSFC Element Anomalies, ................ 2-36
OMRSD File IX Requirements .......... 1-430
OMS;
burn summary ...................... 1-126
fuel, ............................. 1-133
oxidizer, ......................... 1-133
Propellant usage ................. 1-133
RCS interconnect, ................. 1-133
Serial no. of engines ............. 1-126
OMS/RCS Pods and Flight Assignments ..1-138
Orbiter Mass Properties
entry interface, ................... 1-89
ferry, ............................. 1-89
l_nding, ........................... 1-89
lift-off, .......................... 1-89
_'" h 3, ............................ 1-89
RMS;
mass handled, ..................... 1-144
Usage matrix ..................... 1-144
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INDEX
Payloads;
cargo weight, ................. 1-22,1-27
deployed weight, .............. 1-22,1-27
retrieved weight, .................. 1-22
return weight, ..................... 1-22
Shuttle;
lift-off ........................... 1-57
In-flight anomaly list ............. 2-1
Solid rocket booster;
ignition weight, .................. 1-210
separation weight, ................ 1-210
usable propellant ................. 1-210
Orbital data;
highest altitude, ................... 1-2
apogee/perigee after OMS 1 & 2, .... 1-57
inclination, ........................ 1-2
landing orbit, ...................... 1-2
Orbiter;
In-flight anomaly list .............. 2-4
In-flight anomalies for fleet ....... 2-3
names, ........................... 1-1
times flown, ..................... 1-2
tires .......................... 1-120
gork unit code index ................ 2-2
Part/serial numbers;
Avionics ......................... 1-275
APU, .......................... 1-94,1-99
brakes, ............................ 1-72
check valves ...................... 1-428
communications .................... 1-318
drag chute ......................... 1-71
display and control ............... 1-341
electrical power .................. 1-381
EMU, .............................. 1-139
External tank, .................... 1-217
fuel cells, ................. !-110,1-116
Modular Auxiliary Data System ..... 1-405
MMU, .............................. 1-139
Operational instrumentation ....... 1-409
OMS engines, ...................... 1-126
OMS pods, .................. 1-126, 1-138
Propulsion ....................... 1-416
RMS, .............................. 1-144
SSME, .......... 1-222,1-233,1-244, 1-255
Tires, ............................ 1-220
DPS, .............................. 1-275
GNbC, ............................. 1-289
RCS, ............ 1-137,1-416,1-420,1-424
Water spray boiler...1-103, 1-105,
1-107, 1-108
Payloads;
Deployable, ........................ 1-22
Attached, .......................... 1-22
Getaway Special, ............. 1-22, 1-27
Crew Compartment, .................. 1-22
Maximum 0 during ascent; ............... 1-57
RCS;
Burn times, ....................... 1-137
Check valve summary ............... 1-428
Configuration and usage data ...... 1-137
Component and location
matrix ..... 1-416,1-420,1-424
RCS/OMS pod assignments ...1-126, 1-138
Runway data ........................... 1-79
Run Time;
APU, ............................... 1-94
fuel cells, ....................... I-ii0
EMU, .............................. 1-139
MNU, .............................. 1-139
Satellites;
Names ......................... 1-22,1-27
Weights ....................... 1-22,1-27
Site;
ferry flight Jtops, ................ 1-27
landing, ............................ 1-2
launch, ............................. 1-2
Specifications;
Avionics, ......................... 1-273
Supply water .......................... 1-187
Temperatures;
Cabin air, ........................ 1-183
FES start out/in, ................. 1-174
Maximum structural temperature
from entry, ...................... I-IDO
Maximum temp rise during entry,...1-154
Radiator freon, ................... 1-179
Thermal Protection System;
Entry Temperatures ................ 1-150
Damage, ........................... 1-158
Significant problems, ............. 1-162
Thrust;
SRB, .............................. 1-210
Time;
ferry departure, ................... 1-79
ferry arrival, ..................... 1-79
Time,G.m.t.;
landing, ............................ 1-2
main gear TD, ................... 1-79
nose gear TD, ................... 1-79
wheels stop, .................... 1-79
launch, ............................. 1-2
Time, MET;
ABS start, ........................ 1-174
ET separation, ..................... 1-57
FES start, ........................ 1-174
MECO, .............................. 1-57
OMS Ignition, ...................... 1-57
PLBD open, ........................ 1-174
Radiator deploy, .................. 1-174
4-2
INDEX
Time, MET (Continued);
Radiator flow start, .............. 1-174
SRB separation, .................... 1-57
SSME:
maximum throttle, 1-222,
maximum g throttle, ..... 1-222,
1-233
1-244
1-233
1-244
1-222
1-244
1-244
re-attained maximum throttle,.
1-233,
3g throttle,. 1-222, 1-233,
Timelines;
Mission, ........................ 3-1,3-2
Tires;
Part nos., and usage matrix ....... 1-120
Velocity;
Orbiter:
approach and landing;
brake initiation,keas, ....... 1-67
drag chute ................... 1-71
MGTD,kgs, .................... 1-67
MGTD,keas, ................... 1-67
maximum,keas, ................ 1-67
HGTD,kgs, .................... 1-67
over threshold,keas, ......... 1-63
pitch rate,deE/see, .......... 1-67
sink rate,fps, ............... 1-67
entry interface,fps, ......... 1-63
ET sep,fps; ........................ 1-57
first roll reversal,fps; ........... 1-63
MECO,fps; .......................... 1-57
SP,B sep,fps; ....................... 1-57
Waste;
dumps, ............................ 1-187
Water;
crew use, lb, ..................... 1-187
dumped, lb, ....................... 1-187
fuel cell production,lb, .......... 1-187
FES Usage, ........................ 1-187
Water Spray Boiler;
OV-102 ............................ 1-108
OV-103 ............................ 1-10_
OV-104 ............................ 1-105
OV-105 ............................ 1-107
Serial nos...l-108, I-I03, 1-105, I-I07
Weights;
External tank
LB2;
engine start comland, .......... 1-217
MECO, .......................... 1-217
residual, ...................... 1-217
T-O, ........................... 1-217
External tank (continued);
1,02;
engine start command, .......... 1-217
MECO, .......................... 1-217
residual, ...................... 1-217
T-O, ........................... 1-217
Impact after entry ................ 1-217
Orbiter .............................. 1-89
SRB;
burn time ......................... 1-210
ignition characteristics .......... 1-210
separation data ................... 1-210
Wind, landing;
direction, ......................... 1-79
speed, ............................. 1-79
Windloads;
topload indicator, ................. 1-57
Window;
damage location ................... 1-168
disposition, ...................... 1-168
Work Unit Code;
listing, ............................ 2-2
#
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